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ABSTRACT
The r o l e  o f  c o m p u t e r  t e c h n o l o g y ,  p a r t i c u l a r l y  com ­
p u t e r - a s s i s t e d  i n s t r u c t i o n ,  i n  t h e  e d u c a t i o n a l  d e l i v e r y  
s y s t e m  h a s  s t e a d i l y  i n c r e a s e d  o v e r  t h e  l a s t  d e c a d e .  A l ­
t h o u g h  t h e  l a r g e s t  n u m b e r  o f  CAI p r o g r a m s  c a n  b e  c a t e ­
g o r i z e d  a s  d r i l l  and p r a c t i c e ,  an i n c r e a s i n g  number  o f  h i g h  
q u a l i t y  s i m u l a t i o n  a n d  t u t o r i a l  p r o g r a m s  a r e  b e c o m i n g  
a v a i l a b l e .  The  i n t e r a c t i v e  n a t u r e  o f  CAI i s  s u p p o r t e d  b y  
t h e  l e a r n i n g  t h e o r i e s  o f  P i a g e t ,  Gagne,  and o t h e r  l e a r n i n g  
t h e o r i s t s .  R e s e a r c h  on t h e  t o p i c  i n d i c a t e s  t h a t  CAI h a s  a  
g e n e r a l l y  p o s i t i v e  e f f e c t  o n  s t u d e n t  a c h i e v e m e n t  a n d  
f o s t e r s  p o s i t i v e  a t t i t u d e s  among s t u d e n t s  and i n s t r u c t o r s  
t o w a r d  t h e  l e a r n i n g  e n v i r o n m e n t .
T h i s  r e s e a r c h  s t u d y  h a d  tw o  g o a l s .  T h e  f i r s t  w a s  t o  
c o m pare  a c h i e v e m e n t  a s  m e a s u re d  by a  s t a n d a r d i z e d  a c h i e v e ­
m e n t  t e s t  f o r  C h a p t e r  I  s t u d e n t s  u s i n g  CAI i n  r e a d i n g  a n d  
m a t h  a n d  t h e  a c h i e v e m e n t  o f  C h a p t e r  I  s t u d e n t s  n o t  u s i n g  
CAI. The  s e c o n d  g o a l  o f  t h i s  p r o j e c t  was  t o  m e a s u r e  t h e  
r e l a t i o n s h i p  b e tw e e n  c o m p u te r  i n t e r a c t i o n  t i m e  and a c h i e v e ­
m e n t .  F i n d i n g s  i n d i c a t e d  t h a t  r e a d i n g  a c h i e v e m e n t  was  
h i g h e r  f o r  s t u d e n t s  who r e c e i v e d  CAI i n  r e a d i n g  a n d  m a t h .  
A c h ie v e m e n t  i n  r e a d i n g  and m ath  was fo u n d  t o  b e  h i g h e r  f o r  
t h i r d  g r a d e  s t u d e n t s  who r e c e i v e d  CAI i n  m a th  com pared  t o  
f o u r t h  a n d  f i f t h  g r a d e  s t u d e n t s .  F i n d i n g s  a l s o  i n d i c a t e d  
t h a t  c o m p u te r  i n t e r a c t i o n  t i m e  i n  m a th  was p o s i t i v e l y  r e ­
l a t e d  t o  c e r t a i n  m e a s u r e s  o f  m a t h  a c h i e v e m e n t  f o r  t h i r d  
g r a d e  s t u d e n t s  i n  t h e  s t u d y .
viii
CHAPTER I  
INTRODUCTION TO THE PROBLEM
Introduction
C o m p u t e r - a s s i s t e d  i n s t r u c t i o n  (CAI) h a s  i n t r i g u e d  
e d u c a t o r s  s i n c e  i t  was  f i r s t  d e v i s e d  i n  t h e  1 9 5 0 ' s .  Some 
o f  t h e  i n t r i g u e  c a n  b e  a t t r i b u t e d  t o  t h e  s e e m i n g l y  
e f f o r t l e s s  way s t u d e n t s  a r e  m o t i v a t e d  t o  c o n t i n u e  t h e  p r e ­
programmed p a t t e r n  o f  i n s t r u c t i o n .  T h is  m o t i v a t i o n a l  a s ­
p e c t  was one  o f  t h e  more o b s e r v a b l e  c h a r a c t e r i s t i c s  o f  CAI 
w h i c h  p r o m p t e d  f u r t h e r  r e s e a r c h  a nd  d e v e l o p m e n t .  Some 
e d u c a t o r s  have s t a t e d  t h a t  t h e y  v e r y  r a r e l y  f i n d  a  s t u d e n t  
who i s  n o t  m o t i v a t e d  t o  work w i t h  CAI (B lan c h a rd  and S m i th ,  
1 98 5 ;  K u c h i n s k a ,  1 9 8 2 ) .  T h i s  i n h e r e n t  m o t i v a t i o n  s e e m s  t o  
s t e m  f r o m  t h e  s t u d e n t ' s  p e r c e p t i o n  o f  b e i n g  i n  d i r e c t  
c o n t r o l  o f  t h e  l e a r n i n g  e n v i r o n m e n t  a s  he  c o n t r o l s  t h e  
c o m p u t e r  CRyba a n d  Chapm an ,  1 9 8 3 ;  J o h a n s e n  a n d  T e n n y s o n ,
1983).  P a r a d o x i c a l l y ,  h o w ev er ,  i n  CAI t h e  com pute r  e x e r t s  
a  h i g h e r  d e g r e e  o f  c o n t r o l  o v e r  t h e  l e a r n i n g  e n v i r o n m e n t  
t h a n  a n  i n s t r u c t o r  d o e s  i n  a  t r a d i t i o n a l  c l a s s r o o m .  
N e v e r t h e l e s s ,  t h e  p e r c e i v e d  e n v i r o n m e n t a l  c o n t r o l  e n s u r e s  
d i r e c t  s t u d e n t  i n t e r a c t i o n  w i t h  t h e  p r o b l e m  a t  h a n d .  The 
im m ediacy  o f  t h e  l e a r n i n g  p r o b le m  and t h e  i n s i s t e n c e  by t h e  
co m p u te r  t h a t  t h e  s t u d e n t  m ust  i n t e r a c t  w i t h  t h e  l e a r n i n g  
p ro b lem  c o n t r i b u t e  t o  t h e  i n h e r e n t  m o t i v a t i o n .
CAI i s  m o s t  o f t e n  d e f i n e d  a s  t h e  i n s t r u c t i o n a l  
t e c h n i q u e  o f  p l a c i n g  a  l e a r n e r  i n  a n  i n t e r a c t i v e  mode
1
2w i t h  a  c o m p u t e r  t h a t  h a s  b e e n  p r e - p r o g r a m m e d  w i t h  a 
s p e c i f i c  s e q u e n c e  o f  l e a r n i n g  a c t i v i t i e s  ( S i p p l  and  S i p p l ,
1 9 8 2 ) .  A t  t h e  b e g i n n i n g  o f  t h e  i n s t r u c t i o n a l  p e r i o d ,  t h e  
computer  most  o f t e n  a d m i n i s t e r s  a  p r e - t e s t ;  t h e  r e s u l t s  o f  
t h i s  p r e - t e s t  a r e  u s e d  by t h e  com puter  t o  d e t e r m i n e  a t  what 
p o i n t  i n  t h e  l e a r n i n g  a c t i v i t i e s  t h e  s t u d e n t  s h o u l d  b e g i n .  
The  c o m p u t e r  c o n t r o l s  t h e  p a c e  o f  t h e  a c t i v i t i e s  and  t h e  
number o f  r e p e t i t i o n s  b a s e d  on c o r r e c t  o r  i n c o r r e c t  s t u d e n t  
r e s p o n s e s .  The  s t u d e n t  may b e  a s k e d  t o  r e f e r  t o  p r i n t e d  
m a t e r i a l  t o  s u p p l e m e n t  w h a t  i s  v i e w e d  on  t h e  s c r e e n .  As 
t h e  s t u d e n t  p r o g r e s s e s  t h r o u g h  t h e  p r e - s e t  s e q u e n c e  o f  
q u e s t i o n s  t h e  com pu te r  a d m i n i s t e r s  t e s t  i t e m s  t o  d e t e r m i n e  
r e t e n t i o n  o f  t h e  m a t e r i a l .  S c o r e  d a t a  i s  r e c o r d e d  by  t h e  
c o m p u t e r  f o r  r e v i e w  by  t h e  s t u d e n t  a n d / o r  t e a c h e r .  Many 
p r o g r a m s  o f  CAI a l s o  a l l o w  a t e a c h e r  t o  a d m i n i s t e r  p a p e r  
an d  p e n c i l  p r e -  a n d  p o s t - t e s t s  a n d  p e r s o n a l l y  s e l e c t  t h e  
l e v e l  o f  s t u d e n t  p l a c e m e n t .
CAI had i t s  b e g i n n i n g s  w i t h  t h e  f i r s t  e l e c t r o n i c  com­
p u t e r ,  ENIAC ( E l e c t r o n i c  N u m e r ic a l  I n t e g r a t o r  and Computer) 
d e v e l o p e d  a t  t h e  U n i v e r s i t y  o f  P e n n s y l v a n i a  1 9 4 5 .  S i n c e  
ENIAC was i n c a p a b l e  o f  s t o r i n g  a p ro g ram ,  i n s t r u c t i o n s  were  
e n t e r e d  b y  a  s e r i e s  o f  e x t e r n a l ,  m a n u a l l y  c o n t r o l l e d  
s w i t c h e s .  L i k e  m o s t  o t h e r  i n v e n t i o n s ,  ENIAC, h a d  p r e ­
c u r s o r s  ( s e e  S t e r n  a n d  S t e r n ,  1 9 8 3 ) .  W i th  i t s  1 8 , 5 0 0  
v acu u m  t u b e s ,  ENIAC was p l a g u e d  f r o m  t h e  b e g i n n i n g  w i t h  
p r o b l e m s  o f  h e a t  ( S h a n e ,  1 9 8 2 ;  H a l l ,  1 9 8 4 ) .  The  i n v e n t i o n  
o f  t h e  t r a n s i s t o r  i n  1947 e l i m i n a t e d  h e a t  p r o b le m s  and t h e  
d e v e l o p m e n t  o f  t h e  i n t e g r a t e d  c i r c u i t  a t  F a i r c h i l d
3S e m i c o n d u c t o r  i n  1 9 4 9  l e d  t o  p r i c e  r e d u c t i o n s  w h i c h  made 
c o m p u te r s  more g e n e r a l l y  a v a i l a b l e  (Mason, B l a n c h a r d ,  and 
D a n i e l ,  1983) .  UNIVAC ( U n i v e r s a l  A u t o m a t i c  Computer)  was 
p r o d u c e d  b e g i n n i n g  i n  1946  f o r  c o m m e r c i a l  u s e .  By 1950  
t h e r e  were  a b o u t  t w e l v e  c o m p u te r s  i n  t h e  U n i t e d  S t a t e s  and 
a b o u t  1 , 0 0 0  p r o g r a m m e r s ,  a n a l y s t s ,  a n d  o p e r a t o r s  ( B a l l ,
1 9 8 4 ) .  W i t h i n  a f e w  y e a r s  IBM, MCR, B u r r o u g h s ,  GE, a n d  
o t h e r  c o r p o r a t i o n s  b e c a m e  a c t i v e l y  i n v o l v e d  i n  c o m p u t e r  
d e s i g n  a n d  d e v e l o p m e n t  ( S t e r n  and  S t e r n ,  1 9 8 3 ) .  The 
d e v e l o p m e n t  o f  t h e  m i c r o c h i p  by  I n t e l  marked t h e  b e g i n n i n g  
o f  t h e  S i l i c o n  Age (S h a n e ,  1 9 8 2 ) .
E a r l y  c o m p u t e r s  w e r e  u n s u i t e d  f o r  CAI b e c a u s e  t h e y  
were  o p e r a t e d  i n  " b a t c h "  mode. D a ta  and  p ro g ra m s  on  c a r d s  
w e r e  l o a d e d  i n t o  t h e  c o m p u t e r  i n  a  g r o u p  a n d  o u t p u t  was 
d e l i v e r e d  i n  a  b a t c h ,  u s u a l l y  o n  a  p r i n t e r .  I n t e r a c t i o n  
w i t h  t h e  c o m p u t e r  b a s e d  on  s m a l l  a m o u n t s  o f  i n p u t  was n o t  
f e a s i b l e .
T h e  e a r l i e s t  CAI a p p l i c a t i o n s  w e r e  i n  e m p l o y e e  
t r a i n i n g .  I n s t r u c t i o n a l  u n i t s  were  p r e p a r e d  t o  t e a c h  t h o s e  
u n f a m i l i a r  w i t h  c o m p u te r s  and com pute r  l a n g u a g e s  t h e  f u n d a ­
m e n t a l s  o f  t h e i r  u s e  (O'Dea, 1971) .
P r o j e c t  PLATO (Programmed L o g ic  f o r  A u t o m a t i c  T e a c h in g  
O p e r a t i o n s )  b e g a n  i n  1 9 6 0  a t  t h e  U n i v e r s i t y  o f  I l l i n o i s  
u n d e r  t h e  d i r e c t i o n  o f  D o n a l d  B i t z e r  w i t h  o n e  I l l i a c  I  
c o m p u t e r  s e r v i n g  o n e  t e r m i n a l .  PLATO was  i n t e n d e d  t o  
a u t o m a t e  i n d i v i d u a l i z e d  i n s t r u c t i o n .  S t a n f o r d  U n i v e r s i t y  
b e g a n  a p r o j e c t  w i t h  a  s i m i l a r  i n t e n t  i n  1 9 6 3  a t  t h e
4I n s t i t u t e  f o r  M a t h e m a t i c a l  S t u d i e s  i n  t h e  S o c i a l  S c i e n c e s .  
T he  S t a n f o r d  P r o j e c t  b e g a n  w i t h  o n e  c o m p u t e r  a n d  s i x  
t e r m i n a l s ,  n o n e  o f  w h i c h  was m o re  t h a n  100  f e e t  away 
(Mason, B l a n c h a r d ,  D a n i e l ,  1983) .  O th e r  u n i v e r s i t i e s  and  
i n s t i t u t i o n s  b e g a n  t o  d e v e l o p  CAI; t h e s e  i n c l u d e d  P e n n  
S t a t e  U n i v e r s i t y ,  Brigham Young U n i v e r s i t y ,  and  t h e  MITRE 
C o r p o r a t i o n  ( B a l l ,  1984) .
R e s e a r c h  c o n c e r n i n g  CAI a s  a  t e a c h i n g / l e a r n i n g  
t e c h n i g u e  i n  s p e c i f i c  s c h o o l  s e t t i n g s  i s  v a r i e d  i n  t h e  
s c o p e  o f  t h e  s p e c i f i c  t o p i c s  s t u d i e d  a l t h o u g h  so m e w h a t  
l i m i t e d  i n  g e n e r a l i z a b i l i t y  due  t o  t h e  p o p u l a t i o n s  s e l e c t e d  
f o r  t e s t i n g .  Many s t u d i e s  u s e  p o p u l a t i o n s  o f  s t u d e n t s  w i t h  
u n i q u e  c h a r a c t e r i s t i c s ,  e . g . ,  l e a r n i n g  d i s a b l e d ,  e d u c a b l e  
m e n t a l l y  r e t a r d e d ,  p r i s o n  i n m a t e s ,  pharm acy  s t u d e n t s ,  a i r  
f o r c e  s t u d e n t  p i l o t s  (Diem and F a i r w e a t h e r ,  1980;  D o w lin g ,  
1 9 8 2 ;  E l f e r ,  1 9 7 4 ;  F e d e r i c o ,  1 9 8 4 ;  J a m i s o n  a n d  L o v a t t ,  
1 9 8 3 ) ,  t h u s  l i m i t i n g  t h e  g e n e r a l i z a b i l i t y  o f  t h e  f i n d i n g s  
t o  o t h e r  p o p u l a t i o n s .  Some s t u d i e s  t e s t  t h e  e f f e c t i v e n e s s  
o f  s p e c i f i c  c o m p u t e r - a s s i s t e d  i n s t r u c t i o n a l  p r o g r a m s  a n d  
m a t e r i a l s  ( B o s s o n e  a n d  W e i n e r ,  1 9 7 3 ;  G a d z e l i a ,  1 9 8 2 ) .  
S t i l l  o t h e r  s t u d i e s  m e a su re  t h e  a t t i t u d e s  o f  t e a c h e r s  and 
s t u d e n t s  t o  a s p e c i f i c  i m p l e m e n t a t i o n  o f  CAI (D iam o n d ,  
1969;  Lawton and G e r s c h n e r ,  1982) .  N e v e r t h e l e s s ,  t h e r e  i s  
som e d e g r e e  o f  c o n s i s t e n c y  i n  r e s e a r c h  f i n d i n g s .  T h e s e  
f i n d i n g s  a r e  s u m m a r i z e d  b e l o w  a n d  d i s c u s s e d  i n  g r e a t e r  
d e t a i l  i n  C h a p te r  2.
One c o n s i s t e n t  r e s e a r c h  f i n d i n g  i s  t h a t  t h e  u s e  o f  
c o m p u t e r s  i n  t h e  c l a s s r o o m  f o r  p u r p o s e s  o f  i n s t r u c t i o n
5r e s u l t s  i n  f a v o r a b l e  s t u d e n t  and t e a c h e r  a t t i t u d e s  to w ard  
CAI i n  c o m p a r is o n  t o  t r a d i t i o n a l  i n s t r u c t i o n a l  t e c h n i q u e s  
( C h a n d l e r ,  1 9 8 4 ;  V e r n o n ,  1 9 8 3 ;  E a w k i n s ,  S h e i n g o l d ,  
G e a r h a r t ,  a n d  B e r g e r ,  1 98 2 ;  D iam o nd ,  1 9 6 9 ;  L aw ton  a n d  
G e r s h n e r ,  1 9 8 2 ;  C h a m b e r s  a n d  S p r e c h e r ,  1 9 8 0 ;  W a l k e r  an d  
F la m m a n g ,  1 9 8 2 ;  K u l l k ,  K u l i k ,  a n d  C o h e n ,  1 9 8 0 ;  G e r n z a n i k ,  
L a n o z a ,  a n d  N o l a n ,  1 9 8 2 ;  K u l i k ,  B a n g e r t  a n d  W i l l i a m s ,  
1 9 8 3 ) .
A s e c o n d  c o n s i s t e n t  f i n d i n g  i s  t h a t  CAI i n  r e a d i n g  
p r o d u c e s  more l e a r n i n g  o r  t h e  same amount o f  l e a r n i n g  when 
compared t o  t r a d i t i o n a l  i n s t r u c t i o n  i n  r e a d i n g  (B la n c h a rd  
a n d  S m i t h ,  1 9 8 5 ;  B a l i a s ,  1982 ;  A n e l l i ,  1 9 7 7 ;  F l e t c h e r  and  
A t k i n s o n ,  1 9 7 2 ;  C a m p b e l l  and  A t k i n s o n ,  1 9 7 5 ;  H a r s h ,  1983 ;  
D o w l i n g ,  1 9 8 2 ;  G e r r e l l  and  H a s o n ,  1 9 8 3 ;  A l e s s i ,  S i e g e l ,  
S i l v e r ,  a n d  B a r n e s ,  1 9 8 2 ;  K e a r s l e y ,  H u n t e r  a n d  S e i f d e l ,
1983).  A s i m i l a r  f i n d i n g  i s  r e p o r t e d  i n  s t u d i e s  m ea su r in g  
math a c h i e v e m e n t  ( B a l i a s ,  1982; Diem and F a i r w e a t h e r ,  1980; 
R a g o s t a ,  1983).
Some r e s e a r c h  s t u d i e s  r e p o r t  t h a t  l e s s  s t u d e n t  t im e  i s  
r e q u i r e d  f o r  m a s t e r i n g  c e r t a i n  b l o c k s  o f  m a t e r i a l  when 
u s i n g  CAI a s  compared t o  t r a d i t i o n a l  i n s t r u c t i o n a l  f o r m a t s  
( K u l i k ,  K u l i k  and Cohen, 1980; K u l i k ,  B a n g e r t  and w i l l i a m s ,  
1 9 8 3 ;  O r l a n s k y  a n d  S t r i n g ,  1 9 7 9 ;  K e a r s l e y ,  H u n t e r ,  a nd  
S e i d e l ,  1983) .
A d d i t i o n a l  s t u d i e s  i n d i c a t e  CAI i s  e s p e c i a l l y  
e f f e c t i v e  w i t h  " s p e c i a l  s t u d e n t s "  c l a s s i f i e d  a s  
c o m p e n s a t o r y  e d u c a t i o n  s t u d e n t s  ( G e r z a n i k ,  L a n o z a  an d
6N o l a n ,  1 9 8 2 ;  L i t m a n ,  1 9 7 3 ) ,  s t u d e n t s  w i t h  l e a r n i n g  
d i s a b i l i t i e s  ( T r i f i l e t t i ,  F r i t h ,  a n d  A r m s t r o n g ,  1 9 8 4 ) ,  
a d u l t  e d u c a t i o n  s t u d e n t s  ( H i m e r ,  1 9 8 3 )  a n d  e d u c a b l e  
m e n t a l l y  r e t a r d e d  s t u d e n t s  ( E l f n e r ,  1974) .
Theoretical Basis lor CAI
T h e  t h e o r e t i c a l  b a s i s  f o r  CAI i s  t h e  d i s c o v e r y  
l e a r n i n g  t h e o r y  o f  J e a n  P i a g e t .  P i a g e t  s u g g e s t s  t h a t  
c h i l d r e n  m o v e  t h r o u g h  v a r i o u s  s e q u e n t i a l  s t a g e s  o f  
l e a r n i n g .  As t h e  c h i l d  m o v e s  t h r o u g h  e a c h  s t a g e  o f  
l e a r n i n g  he m ust  d i s c o v e r  f o r  h i m s e l f  t h e  p r o p e r t i e s  o f  t h e  
c o n c e p t  a n d  t h e  r e a l  w o r l d .  E v e r y  a s p e c t  o f  a  new t a s k  
m u s t  b e  p l a c e d  w i t h i n  a  s e t  o f  t e m p o r a l  a n d  s p a t i a l  
r e l a t i o n s h i p s  t h u s  e s t a b l i s h i n g  a  schema w h ic h  w i l l  b e  u s e d  
t o  i n t e r p r e t  a n d  l e a r n  a d d i t i o n a l  i n f o r m a t i o n .  C h i l d r e n  
m u s t  b e  p r e s e n t e d  w i t h  m a t e r i a l s  and p r o b l e m s  i n  s e q u e n t i a l  
o r d e r  so  t h a t  one  p r o b l e m  f o l l o w s  a n o t h e r  t h u s  p e r m i t t i n g  
t h e  c h i l d  t o  " r e c o n s t r u c t "  t h i n g s  i n  h i s  e n v i r o n m e n t  a nd  
add t o  e x i s t i n g  schema.  R e p e t i t i o n  f u r t h e r  e s t a b l i s h e s  t h e  
s c h e m a  a n d  a s s i s t s  i n  o r g a n i z i n g  new i n f o r m a t i o n  ( P i a g e t ,  
1 9 7 3 ;  E v a n s ,  1 9 7 3 ;  I s a a c s ,  1 9 7 2 ;  F u r t h ,  1 9 8 1 ;  F o r m a n ,  
1 9 7 7 ) .  T h i s  c l o s e l y  p a r a l l e l s  t h e  f u n c t i o n  o f  t h e  c om p u te r  
i n  CAI.
As t h e  s t u d e n t  moves s e q u e n t i a l l y  t h r o u g h  t h e  com pute r  
c u r r i c u l u m  s e l e c t i n g  r e s p o n s e s  and b e i n g  p r e s e n t e d  w i t h  new 
p r o b l e m s  b a s e d  on  t h o s e  r e s p o n s e s ,  t h e  s t u d e n t  d e t e r m i n e s  
t h e  s e q u e n c e  o f  p r e s e n t a t i o n  f o r  t h e  l e a r n i n g  m a t e r i a l s .  
B i s  a n s w e r s  d e t e r m i n e  w h ic h  p r o b l e m  w i l l  b e  p r e s e n t e d  n e x t
7s o  t h a t  new p r o b l e m s  a r e  a r r a n g e d  i n  a  " b l o c k - b u i l d i n g "  
s c h e m e .  I t  h a s  b e e n  s u g g e s t e d  b y  P i a g e t  a n d  o t h e r s  t h a t  
r e a l  u n d e r s t a n d i n g  co m e s  f r o m  i n v e n t i n g  a n d  c r e a t i n g  t h e  
m a t e r i a l  t o  b e  l e a r n e d ;  t h e  com p u te r  c u r r i c u l u m  a l l o w s  t h e  
s t u d e n t  t o  d e t e r m i n e  t h e  s e q u e n c e  i n  w h ic h  m a t e r i a l s  w i l l  
b e  p r e s e n t e d ,  w h i l e  r e q u i r i n g  c o n t i n u o u s  i n t e r a c t i o n  a n d  
a c t i v e  l e a r n i n g .  ( P i a g e t ,  1 9 7 2 ;  F u r t h ,  1 9 8 1 ;  K u c h i n s k a s ,  
1 9 8 2 ;  S c h a n t z ,  1 9 8 3 ;  E v a n s ,  1 9 7 3 ) .  T h e  c o n c e p t  o f  
b l o c k - b u i l d i n g  s c h m a ta  i s  f u r t h e r  d e v e l o p e d  by t h e  work o f  
R u m e l h a r t  and  O r to n y  (1877) ,  A n d e rso n  (1977) ,  A n de rso n  and 
P i c h e r t  ( 1 9 7 8 ) ,  A n d e r s o n ,  e t .  a l .  ( 1 9 7 6 ) ,  Gumenik  ( 1 9 7 9 ) .
Statement at the Exoblem 
The b r i e f  r e v i e w  o f  l i t e r a t u r e  p r e s e n t e d  a b o v e  r e v e a l s  
f o u r  i s s u e s  c o n c e r n i n g  CAI w h i c h  a r e  n o t  a d d r e s s e d  i n  
p r e v i o u s  s t u d i e s .  T he  f i r s t  o f  t h e s e  i s s u e s  c o n c e r n s  
a c h i e v e m e n t  f o r  t h o s e  s t u d e n t s  who r e c e i v e  CAI when 
com pared  t o  t h o s e  s t u d e n t s  who do n o t  r e c e i v e  CAI. S t u d i e s  
o f  CAI and  t r a d i t i o n a l  i n s t r u c t i o n  c o n c l u d e  t h a t  s t u d e n t s  
who r e c e i v e  CAI i n s t r u c t i o n  e i t h e r  h a v e  m o re  a c h i e v e m e n t  
c o m p a r e d  t o  t h o s e  who d i d  n o t  o r  h a v e  no  d i f f e r e n c e s  i n  
a c h i e v e m e n t .  However ,  many o f  t h e s e  s t u d i e s  u s e  a s  a  t e s t  
o f  a c h i e v e m e n t  an  i n s t r u m e n t  s p e c i f i c a l l y  c o n s t r u c t e d  t o  
m e a s u r e  l e a r n i n g  f o r  t h e  p a r t i c u l a r  t o p i c  o f  i n s t r u c t i o n .  
Few o f  t h e s e  s t u d i e s  u s e  a  s t a n d a r d i z e d  a c h i e v e m e n t  t e s t  t o  
m e a s u r e  l e a r n i n g .  T h i s  r a i s e s  t h e  i s s u e  o f  w h e t h e r  a 
b r o a d  m e a s u r e m e n t  o f  l e a r n i n g ,  s u c h  a s  a  s t a n d a r i z e d  
a c h i e v e m e n t  t e s t ,  w ou ld  p r o d u c e  t h e  same r e s u l t s .
8A s e c o n d  i s s u e  c o n c e r n s  t h e  e l e m e n t  o f  t i m e  and  
s t u d e n t  a c h i e v e m e n t .  Some r e s e a r c h  s u g g e s t s  t h a t  i n f o r m a ­
t i o n  c a n  b e  m a s t e r e d  i n  l e s s  t i m e  w i t h  CAI t h a n  w i t h  t r a d i ­
t i o n a l  i n s t r u c t i o n ,  b u t  n o t  much e l s e  i s  known a b o u t  t h e  
r e l a t i o n s h i p  b e tw ee n  t i m e ,  CAI and l e a r n i n g .  T h i s  i n f o r m a ­
t i o n  i s  i m p o r t a n t  b e c a u s e  i t  may b e  t h a t  p r e v i o u s  s t u d i e s  
w h ich  r e v e a l  i n c r e a s e d  a c h i e v e m e n t  w i t h  CAI a r e  r e f l e c t i n g  
t h e  r e l a t i v e  n o v e l t y  o f  CAI and t h a t  p r o l o n g e d  e x p o s u r e  t o  
CAI may o r  may n o t  p ro d u c e  t h e  same r e s u l t s .
The t h i r d  i s s u e  c o n c e r n s  t h e  im pac t  o f  CAI on a c h i e v e ­
m e n t  i n  s p e c i f i c  s u b j e c t  a r e a s .  P r e v i o u s  s t u d i e s  
c o n c e r n i n g  a c h i e v e m e n t  and CAI u t i l i z e  o n l y  one s u b j e c t  o f  
i n s t r u c t i o n .  T h i s  s u g g e s t s  t h e  q u e s t i o n  o f  w h e t h e r  CAI 
w o u l d  p r o d u c e  s i m i l a r  a c h i e v e m e n t  f o r  d i f f e r e n t  s u b j e c t  
a r e a s  c e n t r a l  t o  t h e  c o r e  c u r r i c u l u m .  S t a t e d  i n  o t h e r  
w o rd s ,  i s  CAI more e f f e c t i v e  i n  p r o d u c in g  a c h i e v e m e n t  f o r  
o n e  s u b j e c t  a r e a  ( e . g . ,  r e a d i n g )  t h a n  a n o t h e r  ( e . g . ,  m a t h ) ?  
A c l o s e l y  r e l a t e d  i s s u e  i s  w h e th e r  CAI i n  one  s u b j e c t  a r e a  
m ig h t  g e n e r a l i z e  t o  i n f l u e n c e  a c h ie v e m e n t  i n  a n o t h e r  s u b ­
j e c t  a r e a .
A f o u r t h  i s s u e  c o n c e r n s  s t u d e n t  g r a d e  l e v e l  a s  r e l a t e d  
t o  a c h i e v e m e n t  a n d  CAI. P r e v i o u s  s t u d i e s  h a v e  d i r e c t e d  
a t t e n t i o n  t o  a  s t u d e n t s  w i t h  s p e c i f i c  c h a r a c t e r i s t i c s  
( e .g . ,  pharm acy  s t u d e n t s ,  s t u d e n t  p i l o t s ,  s p e c i a l  e d u c a t i o n  
s t u d e n t s ,  c o l l e g e  l e v e l  s t u d e n t s ) .  Would s i m i l a r  m easu re s  
o f  a c h i e v e m e n t  r e s u l t  i f  a  p ro g ram  o f  CAI was p r e s e n t e d  t o  
s t u d e n t s  a t  d i f f e r e n t  g r a d e  l e v e l s ?  T h i s  i n f o r m a t i o n  i s  
i m p o r t a n t  b e c a u s e  i t  may b e  t h a t  CAI i s  more  e f f e c t i v e  i n
9p r o d u c i n g  a c h i e v e m e n t  a t  one  g r a d e  l e v e l  t h a n  a n o t h e r .
Background  f o r  t h i s  S tu d y  
The  s t u d e n t s  u s e d  i n  t h i s  s t u d y  w i l l  b e  C h a p t e r  I  
s t u d e n t s  i n  E a s t  B a t o n  R o u g e  P a r i s h  S c h o o l s .  S t u d e n t s  i n  
t h e  f e d e r a l l y  r e g u l a t e d  C h a p te r  I  p ro g ram  were  s e l e c t e d  f o r  
t h i s  s t u d y  f o r  a  n u m b er  o f  r e a s o n s .  F i r s t ,  EBRP s c h o o l  
o f f i c i a l s  d e c i d e d  i n  1 9 8 3 -8 4  t o  im p le m e n t  CAI w i t h  C h a p te r  
I  s t u d e n t s .  Second ,  i n  o r d e r  f o r  s t u d e n t s  t o  b e  c l a s s i f i e d  
a s  C h a p t e r  I ,  t h e y  m u s t  h a v e  c e r t a i n  v e r y  s p e c i f i c  
c h a r a c t e r i s t i c s  a s  i d e n t i f i e d  b y  f e d e r a l  g u i d e l i n e s .  
S t a t e d  i n  g e n e r a l  t e r m s ,  C h a p t e r  I  s t u d e n t s  m u s t  b e  
i d e n t i f i e d  by  t h e i r  t e a c h e r s  a s  a c h i e v i n g  a t  a  l e v e l  b e lo w  
t h e i r  p r e s e n t  g r a d e  l e v e l  i n  r e a d i n g  a n d / o r  math  and be  i n  
n eed  o f  i n s t r u c t i o n  beyond  t h a t  w h ich  c an  b e  p r o v i d e d  i n  a  
r e g u l a r  c l a s s r o o m .  C o n s e q u e n t l y ,  C h a p te r  I  s t u d e n t s  h a v e  
more s i m i l a r  c h a r a c t e r i s t i c s  t h a n  a c l a s s r o o m  o f  ran d o m ly  
a s s i g n e d  s t u d e n t s .  A t h i r d  r e a s o n  f o r  s e l e c t i n g  C h a p te r  I  
s t u d e n t s  w as  b e c a u s e  n o t  a l l  C h a p t e r  I  s t u d e n t s  r e c e i v e  
CAI. T h r e e  C h a p t e r  I  s c h o o l s  c h o s e  n o t  t o  i m p l e m e n t  CAI; 
t h e r e f o r e ,  C h a p t e r  I  s t u d e n t s  i n  t h e s e  s c h o o l s  c a n  b e  u se d  
a s  a  c o n t r o l  g r o u p .  C h a p t e r  I  s t u d e n t s  i n  g r a d e s  t h r e e ,  
f o u r  a n d  f i v e  w e r e  s e l e c t e d  f o r  t h i s  s t u d y  b e c a u s e  t h e y  
c o m p r i s e  t h e  l a r g e s t  number o f  s t u d e n t s  s e r v i c e d  by  C h a p te r  
I  t e a c h e r s  i n  EBRP.
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T he  C h a p t e r  X P r o g r a m .
C h a p te r  I  i s  a  f e d e r a l l y  fu n d e d  i n s t r u c t i o n a l  p r o g r a m  
whose  p u r p o s e  i s  t o  p r o v i d e  s u p p l e m e n t a l  i n s t r u c t i o n a l  i n  
r e a d i n g  a n d  m a t h  t o  s t u d e n t s  a c h i e v i n g  b e l o w  g r a d e  l e v e l .  
I n  a d d i t i o n  t o  r e g u l a r  c l a s s r o o m  i n s t r u c t i o n .  C h a p t e r  I  
s t u d e n t s  r e c e i v e  a d d i t i o n a l ,  s u p p l e m e n t a l  i n s t r u c t i o n  i n  
r e a d i n g  a n d / o r  m a th  f r o m  a C h a p t e r  I  t e a c h e r  and C h a p t e r  I  
t e a c h e r ' s  a i d e .  S m a l l  c l a s s  s i z e  a n d  t h e  p r e s e n c e  o f  a n  
a i d e  a l l o w  t h e  C h a p t e r  I  t e a c h e r  t o  p r o v i d e  o n e - t o - o n e  
i n s t r u c t i o n .  D i a g n o s t i c  a n d  p r e s c r i p t i v e  i n s t r u c t i o n a l  
r e c o r d s  a r e  m a i n t a i n e d  f o r  e a c h  s t u d e n t  i n  t h e  p r o g r a m .  
B e c a u s e  o f  t h e  l a r g e  n u m b e r  o f  s t u d e n t s  who q u a l i f y  f o r  
C h a p te r  I  and  b e c a u s e  o f  a  l i m i t e d  number o f  fu n d e d  C h a p te r  
I  t e a c h e r s ,  t h e  E a s t  B a t o n  R o u ge  C h a p t e r  I  p r o g r a m  c a n  
s e r v i c e  o n l y  f i f t e e n  p e r c e n t  o f  t h e  s t u d e n t s  who q u a l i f y .  
Once a s t u d e n t  i d e n t i f i e d  a s  C h a p t e r  I  b e g i n s  t o  a c h i e v e  a t  
g r a d e  l e v e l ,  t h a t  s t u d e n t  i s  removed f r o m  t h e  p r o g r a m ,  and 
r e t u r n s  t o  t h e  r e g u l a r  c l a s s r o o m  f u l l - t i m e .
£ & 1  A n d  C h a p t e r  X l
CAI i n  E a s t  B a t o n  R o u ge  P a r i s h  S c h o o l s  f o r  C h a p t e r  I  
s t u d e n t s  b e g a n  i n  t h e  19 83-84  s c h o o l  y e a r .  I t s  p u r p o s e  was 
" t o  s u p p l e m e n t  a n d  r e i n f o r c e  c l a s s r o o m  i n s t r u c t i o n  b y  
r e q u i r i n g  i n t e n s i v e ,  i n d i v i d u a l  s t u d e n t  p a r t i c i p a t i o n  w h i l e  
p r o v i d i n g  i m m e d i a t e  f e e d b a c k  on  t h e  a c c u r a c y  o f  e a c h  
r e s p o n s e "  ( B o l in  and  G l a s p e r ,  i i : 1 9 8 4 ) .  C h a p t e r  I  t e a c h e r s  
and a i d e s  w e r e  t r a i n e d  t o  u s e  t h e  m a t e r i a l s  and e q u ip m e n t
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u t i l i z e d  i n  t h e  CAI.  S t u d e n t s  a s s i g n e d  t o  work  w i t h  t h e  
C h a p t e r  I  t e a c h e r  s p e n t  p a r t  o£  e a c h  c l a s s  p e r i o d  w o r k i n g  
w i t h  t h e  c o m p u te r  i n  e i t h e r  r e a d i n g  o r  m a th  o r  b o t h .  Each 
CAI l e s s o n  l a s t s  t e n  t o  f i f t e e n  m in u t e s  p e r  d ay .  S t u d e n t s  
and  t e a c h e r s  c o m p i l e  d a i l y  w r i t t e n  r e c o r d s  o f  t h e  s t u d e n t ' s  
s u c c e s s  a t  t h e  c o m p u te r .
D u r i n g  t h e  f i r s t  y e a r  o f  i m p l e m e n t a t i o n  t h r e e  
s e p a r a t e  p r o g r a m s  o f  CAI w e r e  p i l o t  t e s t e d .  The p r o g r a m s  
t e s t e d  w e r e  t h e  D o l p h i n  C u r r i c u l u m ,  p r o d u c e d  b y  H o u g h to n  
M i f f l i n  Company;  t h e  PLATO C u r r i c u l u m ;  a n d  C .C .C . ,  t h e  
c u r r i c u l u m  m a r k e t e d  by  The Computer  C u r r i c u l u m  C o r p o r a t i o n  
o f  C a l i f o r n i a .  A f t e r  e v a l u a t i n g  a l l  t h r e e  p r o g r a m s  i n  a  
r e s e a r c h  s t u d y  t h a t  m e a s u r e d  t e a c h e r  a t t i t u d e s ,  e a s e  o f  
i m p l e m e n t a t i o n ,  s u p p o r t  s e r v i c e s ,  d i f f e r e n c e s  i n  s t u d e n t  
a c h i e v e m e n t ,  and o t h e r  f a c t o r s ,  s c h o o l  o f f i c i a l s  d e c i d e d  t o  
c o n t i n u e  two o f  t h e  c u r r i c u l u m s  i n  t h e  1984-85  s c h o o l  y e a r .  
C u r r i c u l u m s  c h o se n  f o r  c o n t i n u a t i o n  were  D o l p h i n  and  C.C.C. 
B o t h  c u r r i c u l u m s  p r o v i d e  d r i l l  a n d  p r a c t i c e  a c t i v i t i e s ;  
b o t h  a r e  d e s i g n e d  f o r  d a i l y  B t u d e n t  u s e  i n  t e n  t o  f i f t e e n  
m i n u t e  b l o c k s  o f  t i m e .  T h e  C.C.C p r o g r a m  c o m p i l e s  a  
r u n n i n g  t o t a l  o f  s t u d e n t  t i m e  s p e n t  i n  i n t e r a c t i o n  w i t h  t h e  
c o m p u t e r ;  t h e  D o l p h i n  p r o g r a m  r e q u i r e s  t h e  t e a c h e r  t o  
r e c o r d  s t u d e n t  i n t e r a c t i o n  t i m e .  B o t h  p r o g r a m s  m e a s u r e  
s t u d e n t  a c h i e v e m e n t .  A f t e r  e v a l u a t i n g  e a c h  p r o g r a m ,  s c h o o l  
o f f i c i a l s  d e c i d e d  t o  c o n t i n u e  t h e  C. C. C. p r o g r a m  a n d  t h e  
D o l p h i n  p ro g ra m  i n  t h e  19 8 4 -8 5  s c h o o l  y e a r .
L e s s o n s  o n  t h e  C.C.C. p r o g r a m  a r e  d e s i g n e d  t o  t a k e  
a p p r o x i m a t e l y  t e n  m i n u t e s  o f  s t u d e n t  t i m e .  T he  c o m p u t e r
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r e c o r d s  t h e  a c t u a l  t i m e  s t u d e n t s  sp e n d  i n  i n t e r a c t i o n  w i t h  
t h e  c o m p u t e r  b e g i n n i n g  w i t h  t h e  t i m e  t h e  s t u d e n t  l o g s  o n  
t h e  c o m p u te r  and e n d in g  w i t h  t h e  t i m e  t h e  s t u d e n t  l o g s  o f f  
t h e  c o m p u t e r .  S t u d e n t s  i n  t h e  p r o g r a m  r e c e i v e  c o m p u t e r -  
a s s i s t e d  i n s t r u c t i o n  d a i l y .  W i t h o u t  t h e  s t u d e n t ' s  
k n o w l e d g e ,  t e s t  i t e m s  a r e  i n s e r t e d  among p r a c t i c e  i t e m s .  
T h e s e  t e s t  i t e m s  a r e  u s e d  t o  c o m p u t e  a n  a c h i e v e m e n t  g a i n s  
s c o r e  f o r  e a c h  s t u d e n t  w h i c h  t h e  c o m p u t e r  r e p o r t s  o n  a 
m o n th l y  b a s i s .  A c h ie v e m e n t  G a in s  a r e  r e c o r d e d  i n  t h e  fo rm  
o f  g r a d e  l e v e l  e q u i v a l e n t s .
L e s s o n s  on  t h e  D o l p h i n  p r o g r a m  a r e  d e s i g n e d  t o  b e  
a p p r o x i m a t e l y  15 m i n u t e s  i n  l e n g t h ;  t h e  t e a c h e r  i s  r e q u i r e d  
t o  m a n u a l l y  r e c o r d  s t a r t  a n d  s t o p  t i m e .  T he  c o m p u t e r  d o e s  
n o t  r e c o r d  s t u d e n t ' s  b e g i n n i n g  and e n d in g  t i m e s .  T e a c h e r s  
a n d  s u p e r v i s o r s  i n v o l v e d  i n  t h e  p r o g r a m  b o t h  r e p o r t  t h a t  
d a t a  c o n c e r n i n g  s t u d e n t  t i m e  on  t h e  c o m p u t e r  u s i n g  t h e  
D o l p h i n  p ro g ram  i s  u n r e l i a b l e  and  o f t e n  i n a c c u r a t e  b e c a u s e  
i t  i s  n o t  u s u a l l y  r e c o r d e d  i m m e d i a t e l y  a f t e r  s t u d e n t s  u s e  
t h e  c om p u te r  and so m e t im es  may n o t  b e  r e c o r d e d  a t  a l l .  The 
D o l p h i n  p ro g ram  alBO r e p o r t s  an  a c h i e v e m e n t  s c o r e  f o r  e a c h  
s t u d e n t  p a r t i c i p a t i n g  i n  t h e  p ro g ram .
S i n c e  t h e  C.C.C. p ro g ra m  a u t o m a t i c a l l y  r e c o r d s  s t u d e n t  
t i m e ,  p r o v i d e s  r e p o r t s  o f  s t u d e n t  t i m e  a n d  a c h i e v e m e n t ,  
b e c a u s e  t h e s e  r e c o r d s  w e r e  m ad e  a v a i l a b l e  t o  t h e  
r e s e a r c h e r ,  a n d  b e c a u s e  t h e s e  i s s u e s  a r e  c e n t r a l  t o  t h e  
p r o p o s e d  r e s e a r c h ,  t h e  C.C.C. p r o g r a m  o f  CAI w as  s e l e c t e d  
f o r  t h i s  s t u d y .
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P u r p o s e  of. t h e  S tud y
T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  a d d r e s s  t h e s e  
q u e s t i o n s :
F i r s t , do s t u d e n t s  who u s e  CAI h a v e  h i g h e r  a c h ie v e m e n t  
t h a n  s t u d e n t s  who do n o t?
S e c o n d ,  do s t u d e n t s  who u s e  CAI i n  a  p a r t i c u l a r  s u b ­
j e c t  a r e a  ( e . g . ,  r e a d i n g )  h a v e  h i g h e r  a c h i e v e m e n t  i n  t h a t  
s u b j e c t  a r e a  ( e . g . ,  r e a d i n g )  t h a n  s t u d e n t s  who u s e  CAI i n  
a n o t h e r  s u b j e c t  a r e a  ( e .g . ,  m ath)?
T h i r d ,  do s t u d e n t s  a t  a  p a r t i c u l a r  g r a d e  l e v e l  (e .g . ,  
3 ,  4 ,  o r  5) who u s e  CAI h a v e  h i g h e r  a c h i e v e m e n t  t h a n  
s t u d e n t s  who u se  CAI i n  t h e  o t h e r  two g r a d e  l e v e l s ?
F o u r t h ,  what i s  t h e  r e l a t i o n s h i p  be tw een  a c h ie v e m e n t  
a n d  t i m e  s p e n t  i n t e r a c t i n g  w i t h  t h e  c o m p u t e r  f o r  s t u d e n t s  
who u s e  CAI?
F i f t h ,  i s  t h e  r e l a t i o n s h i p  b e t w e e n  a c h i e v e m e n t  and  
t i m e  s t r o n g e r  a t  t h e  t h i r d ,  f o u r t h  o r  f i f t h  g r a d e  l e v e l ?
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Introduction
C o m p u t e r - a s s i s t e d  i n s t r u c t i o n ,  c o m p u t e r - m a n a g e d  
i n s t r u c t i o n ,  c o m p u t e r - b a s e d  e d u c a t i o n ,  and  c o m p u t e r - a i d e d  
i n s t r u c t i o n  a r e  a l l  t e r m s  u s e d  t o  r e f e r  t o  t h e  a p p l i c a t i o n  
o f  c o m p u t e r s  i n  a  l e a r n i n g  e n v i r o n m e n t .  E a c h  t e r m  h a s  a  
d i s t i n c t  d e f i n i t i o n .  C o m p u t e r - a s s i s t e d  i n s t r u c t i o n  (CAI), 
w h i c h  i s  s o m e t i m e s  u s e d  i n t e r c h a n g e a b l y  w i t h  t h e  t e r m  
c o m p u t e r - a i d e d  i n s t r u c t i o n ,  i s  m o s t  o f t e n  d e f i n e d  a s  t h e  
e d u c a t i o n a l  p r a c t i c e  o f  p l a c i n g  t h e  s t u d e n t  i n  a n  
i n t e r a c t i v e  mode w i t h  a  c o m p u te r  w h ic h  h as  a  p rep ro g ra m m e d  
c o u r s e  o f  s t u d y  ( S i p p l  a n d  S i p p l ,  1 9 8 2 ) .  I n  m o r e  g e n e r a l  
t e r m s  CAI d e s c r i b e s  a n y  i n s t r u c t i o n  i n  w h i c h  s t u d e n t  
r e s p o n s e s  a r e  r e l a y e d  t o  a  c o m p u te r  f o r  p r o c e s s i n g ,  s t o r e d  
i n  t h e  c o m p u t e r ' s  memory s y s t e m ,  u se d  a s  a  b a s i s  f o r  f e e d ­
b a c k  a n d  d e c i s i o n s  c o n c e r n i n g  t h e  n e x t  a p p r o p r i a t e  
p r e s e n t a t i o n  (Mason, B l a n c h a r d ,  and D a n i e l ,  1983) .
C o m p u t e r - m a n a g e d  i n s t r u c t i o n  (CMI) r e f e r s  t o  t h e  
i n s t r u c t o r ' s  u s e  o f  t h e  c o m p u t e r  f o r  r e c o r d  k e e p i n g  
p u r p o s e s .  The c o m p u te r  may b e  u se d  t o  c o m p i l e  and  p r o c e s s  
s t u d e n t - r e s p o n s e  s h e e t s  o r  i n s t r u c t o r  g e n e r a t e d  e v a l u a t i o n s  
a n d  p r o v i d e  p r i n t e d  su m m a ry  r e p o r t s  c o n c e r n i n g  s t u d e n t  
p r o g r e s s .  A t  i t s  m o s t  s o p h i s t i c a t e d  l e v e l ,  CMI p r o v i d e s
(1) an  a s s e s s m e n t  o f  t h e  p r e s e n t  l e v e l  o f  s t u d e n t  k n o w ledg e
(2) d i a g n o s i s  o f  s t u d e n t  s t r e n g t h s  a n d  w e a k n e s s e s  (3) 
p r e s c r i p t i v e  a c t i v i t i e s  t o  r e m e d i a t e  w e a k n e s s e s  a n d
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(4) c o n t i n u o u s  m o n i t o r i n g  o f  s t u d e n t  p r o g r e s s  ( M i t z e l ,  
1974;  H a l l r 1984;  Mason, B l a n c h a r d ,  and D a n i e l ,  1983).
C o m p u t e r - b a s e d  e d u c a t i o n  (CBE) o r  c o m p u t e r - b a s e d  
i n s t r u c t i o n  (CB1) a r e  m o r e  g e n e r a l  t e r m s  o f t e n  u s e d  
i n t e r c h a n g e a b l y  w i t h  c o m p u t e r - a id e d  i n s t r u c t i o n .  CBE and 
CBI r e f e r  t o  t h e  u s e  o f  a  c o m p u t e r  f o r  c o m p u t e r - a s s i s t e d  
i n s t r u c t i o n  o r  com puter-m anaged  i n s t r u c t i o n ,  o r  b o t h .
T h e  f o c u s  o f  t h i s  p a p e r  i s  c o m p u t e r - a s s i s t e d  
i n s t r u c t i o n .
Pfiyfilppmfint c £  CPmputfilr&ggigfcfid I n s t r u c t i o n
CAI i s  a  p r o d u c t  o f  t h e  f o u r t h  r e v o l u t i o n  i n  
c o m m u n i c a t i o n .  A c c o r d i n g  t o  S h a n e ,  ( 1 9 8 2 )  hum an  
c o m m u n i c a t i o n  h a s  e x p e r i e n c e d  f o u r  r e v o l u t i o n s :  1)
d e v e l o p m e n t  o f  com plex  s p e e c h ;  2) w r i t i n g ;  3) m o v ab le  ty p e  
p r i n t i n g  p r e s s e s ;  and 4) t e l e c o m m u n i c a t i o n s  b a s e d  upon t h e  
m i c r o c h i p .  CAI i s  an  i n t e g r a l  p a r t  o f  t h e  t e l e c o m m u n i ­
c a t i o n s  r e v o l u t i o n .
One o f  t h e  e a r l i e s t  r e c o r d e d  u s e s  o f  CAI i s  a  p rog ram  
d e v e l o p e d  b y  IBM i n  t h e  l a t e  1 9 6 0 s .  I t s  p u r p o s e  was t o  
t e a c h  t h e  f u n d a m e n t a l s  o f  com puter  u s e  t o  IBM e m p lo y ee s  who 
w e r e  u n f a m i l i a r  w i t h  c o m p u t e r s  a n d  c o m p u t e r  l a n g u a g e s  
(O 'D ea ,  1 9 7 1 ) .
D e s p i t e  t h i s  e a r l y  i m p l e m e n t a t i o n ,  t h e  f i r s t  c o m p u te r s  
w e r e  u n s u i t e d  t o  CAI b e c a u s e  t h e y  r e g u i r e d  o p e r a t i o n  i n  
b a t c h  m ode ,  t h a t  i s ,  i n p u t  was r e c e i v e d  v i a  8 0 - c o l u m n  
p u n c h e d  c a r d s  a n d  o u t p u t  was p r o d u c e d  on p a p e r  ( S t e r n  a n d  
S t e r n ,  1983).  CAI r e q u i r e s  t h a t  t h e  l e a r n e r  be  p l a c e  i n  an
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i n t e r a c t i v e  mode w i t h  t h e  c o m p u te r  a s  v e r y  s m a l l  amounts  o f  
d a t a  ( s t u d e n t  r e s p o n s e  t o  q u e s t i o n s )  a r e  e n t e r e d .  The  
c o m p u te r  m us t  p r o v i d e  f e e d b a c k  t o  e a c h  s t u d e n t  r e s p o n s e  by  
p r e s e n t i n g  new i n f o r m a t i o n  o r  a  new p r o b l e m .  A l t h o u g h  
t h i s  i s  p o s s i b l e  w i t h  a  b a t c h  l o a d e d  c a r d  c o n t r o l l e d  
c o m p u t e r ,  i t  i s  n e i t h e r  p r a c t i c a l  n o r  e f f i c i e n t  i n  t e r m s  
o f  t i m e  a n d  e a s e  o f  u s e .  A n o t h e r  p r o b l e m  o f  e a r l y  
c o m p u te r s  f o r  CAI was t h e  n e e d  t o  k e ep  t h e  com p u te r  and i t s  
t e r m i n a l s  i n  r e l a t i v e  c l o s e  p h y s i c a l  p r o x i m i t y .  E a r l y  
t e r m i n a l s  r e q u i r e d  a  p h y s i c a l  l i n k  v i a  c o a x i a l  c a b l e  
b e c a u s e  t e l e c o m m u n i c a t i o n s  c a p a b i l i t i e s  w e r e  s l o w  a n d  
e x p e n s i v e .  The d e v e l o p m e n t  o f  i n t e g r a t e d  c i r c u i t s  p r o v i d e d  
t h e  t e c h n o l o g y  f o r  i m p r o v e d  c a t h o d e - r a y  t u b e  t e r m i n a l s  
( S t e r n  a n d  S t e r n ,  1 9 8 3 ) .  A l l  o f  t h e s e  t e c h n o l o g i c a l  
r e f i n e m e n t s  c o n t r i b u t e d  t o  m o re  d e v e l o p m e n t s  i n  CAI. 
( M a so n ,  B l a n c h a r d  a n d  D a n i e l ,  1 9 8 3 ;  S h a n e ,  1 9 8 2 ;  S h a n e ,  
1984 ;  H a l l  1984) .
One o f  t h e  e a r l y  e f f o r t s  t o  d e v e l o p  a  s y s t e m a t i c  
a p p r o a c h  t o  CAI was t h e  p r o j e c t  d e v e l o p e d  b y  t h e  S t a n f o r d  
U n i v e r s i t y  I n s t i t u t e  f o r  M a t h e m a t i c a l  S t u d i e s  i n  t h e  S o c i a l  
S c i e n c e s  w i t h  t h e  a s s i s t a n c e  o f  a  g r a n t  a w a r d e d  i n  1 9 6 4  
f r o m  t h e  U n i t e d  S t a t e s  O f f i c e  o f  E d u c a t i o n .  T h e  S t a n f o r d  
CAI p r o g r a m  i n  r e a d i n g  was  d e v e l o p e d  u s i n g  o n e  c e n t r a l  
c o m p u t e r ,  s i x t e e n  t e r m i n a l s  w i t h  t y p e w r i t e r  k e y b o a r d s ,  
r e a r v i e w  f i l m s t r i p  a n d  s l i d e  p r o j e c t o r s  a n d  a n  a u d i o t a p e  
s y s t e m  w i t h  e a r p h o n e s .  S t u d e n t  r e s p o n s e s  w ere  a n a l y z e d  and  
a  c o m p u t e r  d e c i s i o n  d e t e r m i n e d  t h e  n e x t  m a t e r i a l  t o  b e
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p r e s e n t e d .  A low c o s t  v e r s i o n  o f  t h e  p ro g ram  was d e v e l o p e d  
t o  b e  u se d  i n  s c h o o l s  a s  a  su p p le m e n t  t o  r e g u l a r  c l a s s r o o m  
i n s t r u c t i o n .  I n  t h i s  lo w  c o s t  v e r s i o n ,  t h e  k e y b o a r d  was 
l i m i t e d ,  a u d io  p r e s e n t a t i o n s  were u s e d  e x t e n s i v e l y ,  and t h e  
f i l m s t r i p  a n d  s l i d e  p r o j e c t o r s  w e r e  e l i m i n a t e d .  The 
p r o g r a m  was i n t e n d e d  f o r  u s e  t w e l v e  m i n u t e s  a  d a y  w i t h  
s t u d e n t s  i n  g r a d e s  1 - 3 ;  when i m p l e m e n t e d ,  i t  r e c e i v e d  
f a v o r a b l e  a t t e n t i o n  (M a so n ,  B l a n c h a r d  a n d  D a n i e l ,  19 8 3 ;  
C o b u r n ,  e t .  a l ,  1 9 8 2 ) .
A n o t h e r  p r o g r a m  o f  CAI was u n d e r  d e v e l o p m e n t  a t  t h e  
U n i v e r s i t y  o f  I l l i n o i s  d u r i n g  t h e  same t im e  p e r i o d  a s  t h e  
S t a n f o r d  p r o j e c t .  U n d e r  t h e  d i r e c t i o n  o f  D o n a l d  B i t z e r ,  
t h e  C o o r d i n a t e d  S c i e n c e  L a b o r a t o r y  d e v e l o p e d  PLATO 
(P rogram m ed  L o g i c  o f  A u t o m a t i c  T e a c h i n g  O p e r a t i o n s ) .  The 
PLATO E a r l y  R e a d i n g  P r o g r a m  was i m p l e m e n t e d  i n  1971  and  
f u n d e d  by  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n .  T h i s  p r o g r a m  
h a d  f o u r  g o a l s :  1) c r e a t e  a  c o m p l e t e  K-6 c o m p u t e r  b a s e d  
c u r r i c u l u m  i n  r e a d i n g ;  2) b u i l d  i n  t h e  p o s s i b l e  u s e  o f  a 
v a r i e t y  o f  i n s t r u c t i o n a l  modes t h u s  p e r m i t t i n g  t e a c h e r s  t o  
u s e  t h e i r  own s t y l e s  o f  t e a c h i n g ;  3) t a k e  f u l l  a d v a n t a g e  o f  
t h e  a d v a n c e d  t e c h n o l o g y  o f  t h e  PLATO t e r m i n a l ;  a nd  4) 
d e m o n s t r a t e  t h e  f e a s i b i l i t y  o f  t h e  r e s u l t i n g  c u r r i c u l u m .  
PLATO IV  now h a s  l e s s o n s  r a n g i n g  f r o m  e l e m e n t a r y  l e v e l  
s u b j e c t s  t o  r e v i e w  f o r  t h e  G. E. D. a n d  many p r o f e s s i o n a l '  
l e v e l  s u b j e c t s .  PLATO t e r m i n a l s  a r e  p r e s e n t l y  i n  u s e  i n  
s c h o o l s ,  p r i s o n s ,  j o b  c e n t e r s  a n d  u n i v e r s i t i e s .  C o n t r o l  
D a t a  C o r p o r a t i o n  (CDC) m a r k e t s  PLATO IV  h a r d w a r e  and  
s o f t w a r e .  S o f t w a r e  f o r  PLATO i s  d e v e l o p e d  a t  t h e
18
U n i v e r s i t y  o f  I l l i n o i s ,  t h e  U n i v e r s i t y  o f  D e l a w a r e ,  t h e  
U n i v e r s i t y  o f  O t t a w a  a n d  f i e l d  t e s t e d  a t  F l o r i d a  S t a t e  
U n i v e r s i t y  (Mason, B l a n c h a r d  and  D a n i e l ,  1983; C oburn ,  e t .  
a l . ,  1 9 8 2 ) .
An i n d e p e n d e n t  c o m p a n y ,  t h e  C o m p u te r  C u r r i c u l u m  
C o r p o r a t i o n  (CCC) o f  P a l o  A l t o ,  a l s o  m a r k e t s  i t s  own CAI 
c u r r i c u l u m  s o f t w a r e .  The p r e s i d e n t  o f  t h e  c o m p an y  i s  
P a t r i c k  S u p p e s  who was i n s t r u m e n t a l  i n  much o f  t h e  CAI work  
a t  S t a n f o r d .  N i n e  d i f f e r e n t  r e a d i n g  a n d  m a th  c o u r s e s  a r e  
o f f e r e d  f o r  d r i l l  and  p r a c t i c e .
The  MITRE C o r p o r a t i o n ,  i n  c o o p e r a t i o n  w i t h  B r i g h a m  
Young U n i v e r s i t y ,  h a s  d e v e l o p e d  a  p r o g r a m  o f  CAI c a l l e d  
T ICCIT  ( T i m e - S h a r e d ,  I n t e r a c t i v e ,  C o m p u te r  C o n t r o l l e d ,  
I n f o r m a t i o n  T e l e v i s i o n ) .  T IC C IT  i s  d e m o n s t a t e d  a n d  f i e l d  
t e s t e d  a t  P h o e n ix  Community C o l l e g e  and  N o r t h e r n  V i r g i n i a  
Community C o l l e g e .
I n  a d d i t i o n ,  c o u r s e w a r e  f o r  CAI i s  a l s o  p r o v i d e d  b y  a  
l a r g e  number o f  i n d e p e n d e n t  i n s t i t u t i o n s ,  c o r p o r a t i o n s ,  and 
t e x t b o o k  p u b l i s h e r s .  I n d e p e n d e n t  r e v i e w s  and e v a l u a t i o n s  o f  
some o f  t h e s e  p r o g r a m s  a r e  p r o v i d e d  by MICROSIFT, a  p r o j e c t  
begun  i n  1978 by  t h e  N o r t h w e s t  R e g i o n a l  E d u c a t i o n a l  L a b o r a ­
t o r y ;  b y  MECC, t h e  M i n n e s o t a  E d u c a t i o n a l  C o m p u t e r  
C o n s o r t i u m ;  by  CONDUIT, an e d u c a t i o n a l  ag en c y  i n  Iowa;  and  
b y  v a r i o u s  o t h e r  a g e n c i e s  and  p u b l i c a t i o n s .
One f a c t o r  w h ic h  h a s  c o n t r i b u t e d  t o  t h e  l i m i t e d  amount 
o f  h i g h  q u a l i t y  c o u r s e w a r e  a v a i l a b l e  t o  e d u c a t o r s  i s  h i g h  
d e v e l o p m e n t  c o s t s .  M e l m e d  ( 1 9 8 2 )  e s t i m a t e d  t h a t
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d e v e l o p m e n t  c o s t s  r a n g e  f ro m  $3 ,000 t o  $50,000 p e r  h o u r  o f  
CAI.
l y g £5 f i f  CAI C o u rse w a re
T h e r e  a r e  t h r e e  g e n e r a l  t y p e s  o f  CAI c o u r s e w a r e  p r o -  
g r a m s :  t u t o r i a l ,  d r i l l  a n d  p r a c t i c e ,  a n d  s i m u l a t i o n ,
s o m e t i m e s  r e f e r r e d  t o  a s  d e m o n s t r a t i o n  (G a g n e ,  W ager  a n d  
R o j a s ,  1 9 8 1 ;  C o b u r n ,  e t  a l .  1 9 8 2 ;  B a l l ,  1 9 8 4 ;  M aso n ,  
B l a n c h a r d  a n d  D a n i e l ,  1 9 8 3 ;  B o n n e r ,  1 9 8 4 ;  O l d s ,  1 9 8 4 ;  
P a r k e r ,  B a r r y  a n d  G x n e r ,  1 9 8 4 ;  B a r t l e y  a n d  L o v e l l ,  1 9 7 7 ) .  
T u t o r i a l  p ro g ra m s  a r e  d e s i g n e d  t o  p r o v i d e  i n i t i a l  i n s t r u c ­
t i o n  i n  a  c o n c e p t  o r  s u b j e c t  a r e a  (Gagne,  Wager, and  R o j a s ,  
1981; D r e y f u s  and D r e y f u s ,  1984) .  They a r e  s e l f - c o n t a i n e d  
a n d  c a n  s t a n d  a l o n e  f o r  i n s t r u c t i o n a l  p u r p o s e s .  T u t o r i a l  
CAI c o u r s e w a r e  i s  t o t a l l y  s e l f - e x p l a n a t o r y  o n c e  i t  h a s  been  
l o a d e d  i n t o  t h e  c o m p u te r ;  i t  r e q u i r e s  no i n t e r a c t i o n  w i t h  a 
human t e a c h e r .  E xam ples  o f  t h i s  k i n d  o f  c o u r s e w a r e  i n c l u d e  
f o r e i g n  l a n g u a g e  t u t o r i a l s  and  s e l f - t a u g h t  co m p u te r  p r o ­
gramming.
A s e c o n d  k i n d  o f  CAI c o u r s e w a r e  i s  d r i l l  and  p r a c t i c e .  
D r i l l  and p r a c t i c e  c o u r s e w a r e  i s  so m e t im es  r e f e r r e d  t o  a s  
t h e  " e l e c t r o n i c  w o r k s h e e t "  ( C o b u r n ,  e t .  a l . ,  1 9 8 4 . )  I n  
t h i s  t y p e  o f  i n s t r u c t i o n  t h e  l e a r n e r  r e s p o n d s  w i t h  b r i e f  
a n s w e r s  t o  a  s e r i e s  o f  p r a c t i c e  a c t i v i t i e s  o r  p r o b l e m s  
p r e s e n t e d  a t  t h e  a p p r o p r i a t e  l e v e l  f o r  t h e  l e a r n e r  b a s e d  
u p o n  r e s u l t s  o f  a  p r e - t e s t .  T h e  c o m p u t e r  " r e - c y c l e s "  a 
l e a r n e r  t h r o u g h  r e v i e w  q u e s t i o n s  and more p r a c t i c e  p r o b l e m s
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on  t h e  same i n s t r u c t i o n a l  l e v e l  u n t i l  a  p r e d e t e r m i n e d  l e v e l  
o f  a c h i e v e m e n t  h a s  b e e n  r e a c h e d ,  t h e n  t h e  com pute r  p r e s e n t s  
more d i f f i c u l t  p r o b l e m s  and  p r a c t i c e *
D r i l l  a n d  p r a c t i c e  c o u r s e w a r e  h a s  t h e  p o t e n t i a l  f o r  
b e i n g  an  i n e f f i c i e n t  l e a r n i n g  m eth o d ,  p a r t i c u l a r l y  i f  t h e  
s t u d e n t  m u s t  r e l y  on  " t r i a l  a n d  e r r o r "  (G a g n e ,  W a g e r ,  a n d  
R o j a s ,  1 9 8 1 ;  B o n n e r ,  1 9 8 4 ;  P a r k e r ,  B a r r y  a n d  E x n e r  1 9 8 4 ;  
H a l l ,  1 9 8 4 ;  C o b u r n ,  e t .  a l . ,  1 9 8 4 ;  H a r t l e y  a n d  L o v e l l ,  
1 9 7 7 . )  T h i s  p r o b l e m  m i g h t  b e  o v e r c o m e  i f  t h e  s t u d e n t  
r e c e i v e s  i n s t r u c t i o n  f r o m  a  t e a c h e r  s o  t h e  d r i l l  a n d  
p r a c t i c e  CAI b e c o m e s  r e i n f o r c e m e n t  a n d  a  r e v i e w  o f  p r e ­
v i o u s l y  t a u g h t  m a t e r i a l  (Coburn ,  e t .  a t . ,  1984) .  D r i l l  and 
p r a c t i c e  c o u r s e w a r e  i s  a v a i l a b l e  f o r  a l l  g r a d e  l e v e l s  and 
s u b j e c t  a r e a s  r a n g i n g  f r o m  m a p - r e a d i n g  s k i l l s ,  m a t h  com­
p u t a t i o n ,  s p e l l i n g ,  v o c a b u l a r y ,  t o  r e v i e w  f o r  t h e  GED, SAT 
and  o t h e r  s t a n d a r d i z e d  t e s t s .
S i m u l a t i o n  c o u r s e w a r e  i s  i n t e n d e d  t o  s u p p l e m e n t  i n ­
s t r u c t i o n a l  p r o g r a m s .  I t s  p u r p o s e  i s  t o  p r o v i d e  t h e  
l e a r n e r  w i t h  a n  o p p o r t u n i t y  t o  a p p l y  p r e v i o u s l y  l e a r n e d  
p r o b l e m  s o l v i n g  s k i l l s  t o  a s p e c i f i c  " r e a l - l i f e "  s i t u a t i o n  
( G a g n e ,  W a g e r ,  a n d  R o j a s ,  1 9 8 1 ;  O l d s ,  1 9 8 4 ;  B l a n c h a r d ,  
1984;  H a r t l e y  and  L o v e l l ,  1977) .  Feedback  i s  p re -p ro g ram m ed  
t o  p e r m i t  t h e  l e a r n e r  t o  " e x p e r i e n c e "  t h e  c o n s e q u e n c e s  o f  
d e c i s i o n s .  The p r i m a r y  a d v a n t a g e  o f  s i m u l a t i o n  c o u r s e w a r e  
i s  t h a t  i t  p r o v i d e s  e x p e r i e n c e  w i t h o u t  t h e  e x p e n s e  o r  
d a n g e r  o f  f u l l - s c a l e  m o c k - u p  ( P o b lm a n  a n d  E d w a r d s ,  1 9 8 3 ;  
C o b u r n ,  e t .  a l .  1 9 8 4 ;  H a l l ,  1 9 8 4 ) .  E x a m p l e s  o f  s i m u l a t i o n  
c o u r s e w a r e  a r e  p r o g r a m s  f o r  c h e m i s t r y  and o t h e r  s c i e n c e s .
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d r i v e r  e d u c a t i o n ,  and  p i l o t  t r a i n i n g .
Some CAI c o u r s e w a r e  e m p h a s i z e s  o n e  t y p e  o f  p r o g r a m  
o v e r  a n o t h e r ,  w h i l e  o t h e r  c o u r s e w a r e  p r o g ra m s  combine  a l l  
t h r e e  t y p e s  o f  p r o g r a m s .  The c u r r i c u l u m s  d i s c u s s e d  by t h i s  
s t u d y ,  n a m e ly  t h e  Computer  C u r r i c u l u m  C o r p o r a t i o n  and t h e  
D o l p h i n  P rog ram  by  B oughton  M i f f l i n ,  a r e  d r i l l . a n d  p r a c t i c e  
p r o g r a m s  d e s i g n e d  t o  r e i n f o r c e  i n s t r u c t i o n  by a  c l a s s r o o m  
t e a c h e r .
T h e o r e t i c a l  B a s i s  f£X  Comp u t e r - A s s i s t e d  I n s t r u c t i o n
The l e a r n i n g  t h e o r y  o f  J e a n  P i a g e t  c l o s e l y  m a tch e s  t h e  
i n s t r u c t i o n a l  p r o c e d u r e s  u t i l i z e d  i n  CAI. One o f  t h e  b a s i c  
p r e m i s e s  o f  P i a g e t ' s  l e a r n i n g  t h e o r y  i s  t h e  c o n c e p t  o f  
s t u d e n t  p a r t i c i p a t i o n  i n  t h e  c o n s t r u c t i o n  o f  t h e  l e a r n i n g  
m a t e r i a l s .  T h i s  i s  r e q u i r e d  i f  t h e  s t u d e n t  i s  t o  
" r e d i s c o v e r "  known f a c t s  a b o u t  h i s  e n v i r o n m e n t  ( P i a g e t ,  
1 9 7 7 ;  I s a a c s ,  1 9 7 2 ) .  A c c o r d i n g  t o  P i a g e t ,  i n s t r u c t i o n  i s  
m os t  e f f e c t i v e  and  e f f i c i e n t  i f  t h e  c h i l d  i s  e n c o u r a g e d  t o  
" . . . c o n s t r u c t  h i s  own m a t e r i a l s "  ( P i a g e t ,  1 9 7 3 ) .  I n  o r d e r  
t o  do t h i s
. . . t e a c h e r s  m u s t  p r e s e n t  c h i l d r e n  w i t h  
m a t e r i a l s  a n d  s i t u a t i o n s  a n d  o c c a s i o n s  t h a t  
a l l o w  t h e m  t o  m ove  f o r w a r d .  I t  i s  n o t  a  m a t t e r  
o f  j u s t  a l l o w i n g  c h i l d r e n  t o  do a n y t h i n g .  I t  
i s  a  m a t t e r  o f  p r e s e n t i n g  t o  t h e  c h i l d r e n  
s i t u a t i o n s  w h ich  o f f e r  new p r o b l e m s ,  p r o b l e m s  
t h a t  f o l l o w  o n e  a n o t h e r .  You n e e d  a  m i x t u r e  
o f  d i r e c t i o n  a n d  f r e e d o m . . . t h e  c h i l d  m u s t  
r e c o n s t r u c t  t h i n g s  i n  h i s  e n v i r o n m e n t .  ( E v a n s ,  
1 9 7 3 : 8 2 ) .
T h r o u g h  r e p e t i t i o n  t h e  c h i l d  e s t a b l i s h e s  a  s c h e m a  
w h ic h  a s s i s t s  i n  o r g a n i z i n g  f u r t h e r  l e a r n i n g .  The schema
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a l l o w s  e v e r y  f e a t u r e  o f  a  new t a s k  t o  b e  p l a c e d  w i t h i n  a  
s e t  o f  t e m p o r a l  a n d  s p a t i a l  r e l a t i o n s h i p s  ( E v a n s ,  1 9 7 3 ;  
F o r m a n ,  1 9 7 7 ;  F u r t h ,  1 9 8 1 ) .  T he  c o n c e p t  o f  s c h e m a ,  a s  i t  
r e l a t e s  t o  t h e  r e a d i n g - l e a r n i n g  p r o c e s s ,  i s  f u r t h e r  
d e v e l o p e d  b y  t h e  w o rk  o f  R u m e l h a r t  a n d  O r t o n y  (1977)  who 
s u g g e s t  t h a t  e x i s t i n g  s c h e m a t a  p r o v i d e  t h e  f r a m e w o r k  f o r  
a c q u i s i t i o n  and o r g a n i z a t i o n  o f  new i n f o r m a t i o n .  (See a l s o  
A n d e r s o n  a n d  P i c h e r t ,  1 9 7 8 ;  A n d e r s o n ,  e t .  a l . ,  1 9 7 6 ;  
Gumenik, 1979.)
CAI p r o g r a m s  r e q u i r e  t h e  s t u d e n t  t o  b e  a c t i v e l y  
e ng ag ed  w i t h  t h e  l e a r n i n g  m a t e r i a l s  (K u c h in k a s ,  1982) .  The 
c o m p u t e r  w i l l  w a i t  p a t i e n t l y  f o r  a  s t u d e n t  r e s p o n s e  b u t  
w i l l  n o t  p r o c e e d  w i t h  t h e  p r o g r a m  o f  l e a r n i n g  u n t i l  t h e  
s t u d e n t  r e s p o n d s .  I n f o r m a t i o n  i s  p r e s e n t e d  s e q u e n t i a l l y ,  
i n  s m a l l  am ounts  and  o n l y  when p r e v i o u s  m a t e r i a l  h a s  b e e n  
m a s t e r e d .  As t h e  s t u d e n t  m o v e s  t h r o u g h  t h e  p r o g r a m  he  
" c o n s t r u c t s "  h i s  own m a t e r i a l s  b y  t h e  r e s p o n s e s  h e  m a k e s .  
T h i s  " s t i m u l a t i o n  a n d  g u i d a n c e . . . "  n e e d e d  b y  s t u d e n t s  c a n  
o n l y  b e  p r o v i d e d  by  a " . . . h i g h l y  r e a c t i v e  t e a c h i n g  medium" 
( K u l i k ,  1 9 8 1 )  s u c h  a s  t h e  c o m p u t e r .  E x p e r i m e n t a t i o n  i s  
e n c o u r a g e d  a s  s t u d e n t s  a r e  a l l o w e d  t o  " d i s c o v e r  t h i n g s  f o r  
t h e m s e l v e s ” ( F i s k ,  1 9 8 4 ) .  I n  t h i s  w a y ,  e a c h  s t u d e n t ' s  
" p a t h "  t h r o u g h  CAI m a t e r i a l s  w i l l  b e  u n i q u e .  W i t h  t h e  
a s s i s t a n c e  o f  t h e  c o m p u t e r ,  e a c h  s t u d e n t  w i l l  f i n d  ways t o  
make t h e  a b s t r a c t  become c o n c r e t e  ( F i s k ,  1984;  H a r t l e y  and 
L o v e l l ,  1 9 7 7 ) .  C o m p u t e r s  f a c i l i t a t e  " l i n k i n g  t h e  s k i l l s  
s t u d e n t s  l e a r n  i n  t h e  c l a s s r o o m s  t o  t h e  r e a l  w o r l d ” ( Ju d d ,  
1 9 8 3 : 1 2 1 ) .  A l l o w i n g  s t u d e n t s  t o  d i s c o v e r  i n f o r m a t i o n  a n d
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a s s i s t i n g  s t u d e n t s  t o  make t h e  a b s t r a c t  m ore  c o n c r e t e  
c l o s e l y  p a r a l l e l  w h a t  P i a g e t  d e s c r i b e s  a s  t h e  i d e a l  
l e a r n i n g  s i t u a t i o n  ( P i a g e t r 1 9 7 3 ;  I s a a c s ,  1 9 7 2 ) .  I f  t h i s  
new i n f o r m a t i o n  i s  p r e s e n t e d  i n  s m a l l  i n c r e m e n t s  s o  t h a t  
t h e  s t u d e n t  c a n  "make c o n n e c t i o n s "  w i t h  h i s  p e r s o n a l  
p r e v i o u s l y  e x i s t i n g  s c h em a ta  t h e n  some o f  t h e  p r o b le m s  o f  
i n c o m p l e t e  s c h e m a t a  i n  i m m a t u r e  s t u d e n t s  ( d e s c r i b e d  b y  
A n d e r s o n ,  1977)  may b e  a v o i d e d .
R. M. Gagne h a s  s u g g e s t e d  t h a t  t h e  .use o f  co m p u te rs  i n  
e d u c a t i o n  i s  a f f e c t i n g  i n s t r u c t i o n a l  d e s i g n  o f  non-com puter  
m a t e r i a l s .  Gagne s u g g e s t s  c o m p u te r s  h a v e  c r e a t e d  a  "major 
c h a n g e  i n  t h e  s h i f t  f r o m  b e h a v i o r i s t ,  s t i m u l u s - r e s p o n s e  
p s y c h o l o g y  t o  w h a t  i s  now g e n e r a l l y  c a l l e d  c o g n i t i v e  
l e a r n i n g  p s y c h o l o g y  o r  t h e  i n f o r m a t i o n - p r o c e s s i n g  t h e o r y  o f  
l e a r n i n g  and memory" (Gagne, 1977; s e e  a l s o  L i p s i t z ,  1982; 
M e i e r h e n r y ,  1982) .  B l a i r  and L o b e l l o  (1984) b e l i e v e  t h a t  
t h e  com pu te r  i s  c h a n g in g  e d u c a t i o n  b e c a u s e  s t u d e n t s  who u se  
c o m p u t e r s  a r e  d i s c o v e r i n g  f a r  m o re  t h a n  t e a c h e r s  c o u l d  
o t h e r w i s e  l e a d  them t o  d i s c o v e r  w i t h o u t  t h e  com puter .
Not a l l  e d u c a t o r s  would  a g r e e  t h a t  co m p u te rs  h a v e  had
a  f a v o r a b l e  im p a c t  on e d u c a t i o n .  Some s t a t e  t h a t  co m p u te rs
h a v e  a f f e c t e d  t h e  way we p r o c e s s  i n f o r m a t i o n ,  b u t  v o i c e
c o n c e r n  t h a t  s t u d e n t s
. . . w i l l  d e v e l o p  a n  o v e r r e l i a n c e  on  i n p u t -  
o u t p u t  d e v i c e s  s o  t h a t  t h e  c o m p u t a t i o n a l  a n d  
l o g i c a l  f u n c t i o n s  o f  a  com puter  c a n  underm ine  
t h e  d e v e l o p m e n t  o f  t h e  same f a c u l t i e s  i n  
c h i l d r e n .  The com puter  may d i s t a n c e  c h i l d r e n  
f rom  a c t i o n  t h u s  i n t e r f e r r i n g  w i t h  l e a r n i n g  a t  
p r e v i o u s  l e v e l s  (Z a jo n c ,  1984:570) .
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S a r d e l l o  a r g u e s  a g a i n s t  t h e  i n t r o d u c t i o n  o f  c o m p u te r s  
i n t o  e d u c a t i o n  b e c a u s e  t h e  u s e  o f  c o m p u te r s  w i l l  " d e s t r o y  
e d u c a t i o n  by  t r a n s f o r m i n g  c o m p u te r  u s e r s  i n t o  a  c u l t u r e  o f  
p s y c h o p a t h s "  (1 9 8 4 :63 1 ) .  S a r d e l l o  b e l i e v e s  t h a t  t h e  b a s i s  
f o r  t h e  t h r e a t  t o  e d u c a t i o n  f rom  c o m p u te r s  c a n  b e  fo u n d  i n  
t h e  c l a i m  t h a t  t e a c h i n g  p r o g r a m m i n g  t e a c h e s  t h i n k i n g  
p r o c e s s e s .  S a r d e l l o  b e l i e v e s  t h a t  i f  c o m p u te r s  c o u l d  t e a c h  
t h i n k i n g  p r o c e s s e s  t h e n  t h e  n e e d  f o r  f o r m a l  c l a s s r o o m  
i n s t r u c t i o n  w o u l d  b e  e l i m i n a t e d  a n d  d e p e n d e n c e  u p o n  CAI 
" c a n  p r o m o t e  a l o s s  o f  c o n c e r n  f o r  t h i n g s  o f  t h e  w o r l d "  
( 1 9 8 4 : 6 3 5 ) .
" E d u c a t i o n a l  f a d s " . . . l i k e  c o m p u t e r s . . . " c a n  no  l o n g e r  
b e  a f f o r d e d  b y  t h e  U. S . , "  a c c o r d i n g  t o  B e r n s t e i n  
( 1 9 8 3 : 1 0 9 ) .  H o w e v e r ,  o t h e r s  h a v e  s u g g e s t e d  t h a t  
b r e a k t h r o u g h s  i n  t e c h n o l o g y  may end t h e  d a b a t e  o v e r  w h e th e r  
o r  n o t  t o  c o n t i n u e  t h e  i m p l e m e n t a t i o n  o f  c o m p u t e r s  i n  
e d u c a t i o n .  As r e s e a r c h  d i s c o v e r s  more a b o u t  human t h o u g h t ,  
c o m p u te r s  can  b e  c o n s t r u c t e d  t o  more p e r f e c t l y  m i r r o r  human 
t h o u g h t .  Once t h i s  h a s  b e e n  a c c o m p l i s h e d ,  t h e s e  c o m p u te r s  
c a n  t h e n  b e  u s e d  t o  g u i d e  i n s t r u c t i o n a l  p r o c e s s e s  ( H i l b u n  
and Maxcy, 1 9 8 3 ) .
H i l b u n  a n d  Maxcy  (1 98 3 )  s u g g e s t  t h a t  e d u c a t o r s  u s e  
c a u t i o n  i f  t h e y  a r e  c o n s i d e r i n g  t h e  i m p l e m e n t a t i o n  o f  
c o m p u t e r s .  They l i s t  t h r e e  s p e c i f i c  d i s a d v a n t a g e s  o f  u s i n g  
t h e  e x i s t i n g  c o m p u te r s  i n  t h e  i n s t r u c t i o n a l  p r o c e s s .  T h e s e  
d i s a d v a n t a g e s  i n c l u d e :  1) c o m p u te r s  a r e  u n s o p h i s t i c a t e d  i n  
h e u r i s t i c  and  g l o b a l  t h o u g h t ;  2) c o m p u te r s  f e e l  no e m o t io n ;
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3} c o m p u te r s  a r e  n o t  e t h i c a l l y  o r  c u l t u r a l l y  r e l a t i v i s t i c .  
I t  i s  t h e i r  b e l i e f  t h a t  t h e s e  d i s a d v a n t a g e s  a r e  s o  
s i g n i f i c a n t  t h a t  c o m p u t e r s  may n o t  e v e n  b e l o n g  i n  some o r  
many c l a s s r o o m s .
The b e l i e f  t h a t  t e c h n o l o g y  may a s s i s t  e d u c a t o r s  t o
s o l v e  t h e  d i l e m m a  o f  c o m p u t e r s  i n  t h e  c l a s s r o o m  i s
s u p p o r t e d  b y  S n i d e r  ( 1 9 8 3 :1 1 5 )
. . . " a l o n g  t h e  way " . . . t o  im proved  t e c h n o l o g y  i n  
e d u c a t i o n . . . " w e  may b e  d i s a b u s e d  o f  o u r  
consuming r e v e r e n c e  f o r  i n f o r m a t i o n .  A t  some 
p o i n t  we may b e  f o r c e d  t o  r e j e c t  t h e  ' f i l l i n g  
s t a t i o n *  c o n c e p t  o f  s c h o o l i n g " . . .
and move c l o s e r  t o  a  c o n c e p t  o f  s c h o o l i n g  t h a t  a l l o w s  f o r
s t u d e n t  d i s c o v e r y .
O th e r  p r o f e s s i o n a l  e d u c a t o r s  b e l i e v e  t h a t  t h i s  l a c k  o f  
e m o t i o n  i s  a c t u a l l y  a n  a d v a n t a g e  b e c a u s e  m i n o r i t y  and  
e d u c a t i o n a l l y  d i s a d v a n t a g e d  s t u d e n t s  p e r c e i v e  t h e  computer  
t o  b e  an i m p a r t i a l  i n s t r u c t o r  a n d  a r e  t h e r e f o r e  more  
w i l l i n g  t o  a c c e p t  i n s t r u c t i o n  and d i r e c t i o n  f rom a computer  
t h a n  a p e r s o n  ( B l a i r  a n d  L o b e l l o ,  1 9 8 4 ) .  I n  J u d d ' s  (1983) 
o p i n i o n  c o m p u te r s  a r e  more " h u m a n i s t i c "  t h a n  t e a c h e r s  c o u l d  
e v e r  b e  b e c a u s e  c o m p u t e r s  c a n  b e  made t o  a d a p t  t o  e a c h  
i n d i v i d u a l  s t u d e n t ' s  n e e d s .
G a g n e ,  Wager a n d  R o j a s  (1977)  h a v e  s u g g e s t e d  t h a t  i n  
o r d e r  t o  e n s u r e  q u a l i t y  CAI a n d  m a x im iz e  t h e  p o t e n t i a l  o f  
t h e  com pute r  i n  t h e  c l a s s r o o m  i n s t r u c t i o n a l  p ro g ram s  s h o u l d  
b e  p r e p a r e d  a n d  e v a l u a t e d  i n  t e r m s  o f  n i n e  e v e n t s  o f  
i n s t r u c t i o n .  T hese  e v e n t s  o f  i n s t r u c t i o n  a r e  a s  f o l l o w s :  1) 
g a i n  s t u d e n t ' s  a t t e n t i o n ;  2) i n f o r m  s t u d e n t  o f  l e s s o n  
o b j e c t i v e ;  3) s t i m u l a t e  r e c a l l  o f  p r i o r  l e a r n i n g ;  4)
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p r e s e n t  s t i m u l i  w i t h  d i s t i n c t i v e  f e a t u r e s ;  5) g u i d e  
l e a r n i n g ;  6 > e l i c i t  p e r f o r m a n c e ;  7) p r o v i d e  i n f o r m a t i v e  
f e e d b a c k ;  8) a s s e s s  p e r f o r m a n c e  a n d  9) e n h a n c e  r e t e n t i o n  
a n d  l e a r n i n g  t r a n s f e r  (G a g n e ,  Wager a n d  R o j a s ,  1 9 8 1 : 2 0 ) .  
T he  m o re  c l o s e l y  t h e  CAI p r o g r a m  f o l l o w s  t h e s e  e v e n t s  o f  
i n s t r u c t i o n  t h e  m o re  e f f i c i e n t  and  e f f e c t i v e  t h e  p r o g r a m  
w i l l  b e  a s  an i n s t r u c t i o n a l  t o o l .
E x t e n t  fi£ t h e  I2se Of Computers i n  L o u i s i a n a  S c h o o ls  
A l t h o u g h  d i s c u s s i o n s  c o n c e r n i n g  t h e  i n t r o d u c t i o n  o f  
c o m p u t e r s  i n t o  t h e  c l a s s r o o m  a r e  n o t  f r e e  f r o m  i s s u e  o r  
d i f f e r e n c e s  o f  o p i n i o n ,  c o m p u t e r s  a r e  b e i n g  u s e d  i n  
i n c r e a s i n g  numbers  e ac h  y e a r  by  s c h o o l  d i s t r i c t s  t h r o u g h o u t  
t h e  S t a t e  o f  L o u i s i a n a .  H u b b e l l  and H c C an d le s s  (1982) h a v e  
s u r v e y e d  s c h o o l s  t h r o u g h o u t  L o u i s i a n a  t o  l e a r n  t h e  e x t e n t  
o f  c o m p u t e r  u s e .  T hey  r e p o r t e d  t h a t  t h a t  i n  1 9 8 2 ,  78% o f  
a l l  L o u i s i a n a  s c h o o l s  h a d  a t  l e a s t  o n e  c o m p u t e r  i n  t h e  
s c h o o l ,  t h a t  most  c o m p u te r s  were u se d  i n  s e c o n d a r y  s c h o o l s .  
53% o f  t h e  s c h o o l s  t h a t  h ad  c o m p u t e r s  u s e d  th e m  t o  t e a c h  
m a t h ,  43% u s e d  t h e i r  c o m p u t e r s  f o r  c o m p u t e r  s c i e n c e ,  25% 
u s e d  c o m p u t e r s  f o r  l a n g u a g e  a r t s ,  24% u s e d  c o m p u t e r s  f o r  
s c i e n c e ,  18% u s e d  c o m p u t e r s  f o r  b u s i n e s s ,  16% u s e d  
c o m p u t e r s  f o r  g i f t e d  a n d  t a l e n t e d  c l a s s e s ,  10% u s e d  
c o m p u t e r s  f o r  s o c i a l  s t u d i e s ,  a n d  2% u s e d  c o m p u t e r s  f o r  
i n d u s t r i a l  a r t s .  As t h e s e  s t a t i s t i c s  sh o w ,  c o m p u t e r s  
h a v e  had  and  a r e  c o n t i n u i n g  t o  h a v e  a  s i g n i f i c a n t  im p a c t  on 
s c h o o l s  i n  L o u i s i a n a .
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Contemporary Research 
Concerning C o m p u t e r - A s s i s t e d  I n s t r u c t i o n
Much h a s  b e e n  l e a r n e d  a n d  c a n  b e  l e a r n e d  t h r o u g h  
r e s e a r c h  a b o u t  CAI a n d  i t s  u s e  i n  t h e  s c h o o l s .  H o w e v e r ,  
any  r e v i e w  o f  l i t e r a t u r e  c o n c e r n i n g  CAI w ou ld  b e  i n c o m p l e t e  
w i t h o u t  f i r s t  a c k n o w l e d g i n g  a p h e n o m e n o n  r e p o r t e d  b y  
C a m p b e l l  ( 1 9 8 0 )  a s  a  r e s u l t  o f  r e s e a r c h  c o n c e r n i n g  
i m p l e m e n t a t i o n  o f  c o m p u te r s  i n  t h e  i n s t r u c t i o a l  p ro g ram  o f  
s e v e r a l  M i s s i s s i p p i  s c h o o l s .  She n o t e d  t h a t  i n  e x p e r i m e n t s  
w h ich  com pare  CAI and  t r a d i t i o n a l  i n s t r u c t i o n ,  t e a c h e r s  o f  
t h e  c o n t r o l  g r o u p s ,  whose p e r f o r m a n c e  w o u ld  b e  compared  t o  
e x p e r i m e n t a l  g r o u p s  u s i n g  CAI,  o f t e n  p r o v i d e d  m o re  d r i l l  
and  p r a c t i c e  f o r  t h e  c o n t r o l  s t u d e n t s  t h a n  was c u s to m a r y  so 
t h a t  t h e s e  s t u d e n t s  w ou ld  n o t  b e  " b e a t e n "  by  t h e  c o m p u te r .  
C a m p b e l l  c a l l s  t h i s  t h e  "John  Henry E f f e c t "  (1980). I t  i s  
i m p o r t a n t  t o  r e c o g n i z e  t h a t  t h i s  phenomenon may b e  p r e s e n t  
i n  a n y  r e s e a r c h  i n v o l v i n g  CAI a n d  t r a d i t i o n a l  c l a s s r o o m  
i n s t r u c t i o n .
R e s e a r c h  r e p o r t e d  i n  t h e  l i t e r a t u r e  c a n  b e  
c a t e g o r i z e d  i n t o  o n e  o f  t h r e e  c l a s s i f i c a t i o n s  b a s e d  on t h e  
p r i m a r y  t o p i c  o f  c o n c e r n :  s t u d e n t / t e a c h e r  a t t i t u d e  to w a rd
CAI; s t u d e n t  a c h i e v e m e n t  a s  r e l a t e d  t o  CAI; and  t h e  amount 
o f  s t u d e n t  t i m e  r e q u i r e d  t o  c o m p l e t e  an  i n s t r u c t i o n a l  u n i t  
u s i n g  CAI.
R e s e a r c h  C o n c e r n i n g  Attitudes IfiHflXd CAI
O f t h e  t h r e e  c a t e g o r i e s  o f  r e s e a r c h ,  s t u d i e s
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c o n c e r n i n g  s t u d e n t / t e a c h e r  a t t i t u d e s  t o w a r d  CAI o f f e r  t h e  
m o s t  c o n s i s t e n t  f i n d i n g s .  T h e  f i n d i n g s  o f  t h e  s i x  
r e s e a r c h  s t u d i e s  c o n c e r n i n g  a t t i t u d e s  d e s c r i b e d  b e l o w  
g e n e r a l l y  r e p o r t  f a v o r a b l e  s t u d e n t  a t t i t u d e s  t o w a rd  t h e  u s e  
o f  t h e  c o m p u t e r  i n  i n s t r u c t i o n .  T h e s e  s t u d i e s  a r e  
r e p r e s e n t a t i v e  o f  t h e  s t u d i e s  r e p o r t e d  i n  t h e  l i t e r a t u r e .  
N e g a t i v e  s t u d e n t  a t t i t u d e s  to w a rd  t h e  u s e  o f  a  com p u te r  i n  
t h e  c l a s s r o o m  a r e  s e l d o m  r e p o r t e d  i n  t h e  l i t e r a t u r e .
I n  a  s t u d y  o f  CAI i n  t h e  P h i l a d e l p h i a  S c h o o l  D i s t r i c t /  
D iam ond  (1 96 9 )  r e p o r t s  t h a t  s t u d e n t s  who u s e d  CAI h a d  
p o s i t i v e  a t t i t u d e s  t o w a r d  c o m p u t e r s  a n d  c o m p u t e r i z e d  
i n s t r u c t i o n .  S t u d e n t s  i n  t h i s  s t u d y  h a d  s u c h  s t r o n g  
p o s i t i v e  a t t i t u d e s  t o w a r d  t h e  c o m p u t e r  t h a t  D i a m o n d  
q u e s t i o n e d  w h e t h e r  h i g h e r  a c h i e v e m e n t  g a i n s  r e p o r t e d  f o r  
CAI s t u d e n t s  c o u l d  b e  a t t r i b u t e d  t o  t h e  CAI o r  t o  a  m o re  
p o s i t i v e  a t t i t u d e  t o w a r d  t h e  i n s t r u c t i o n a l  s e t t i n g .  
C h a n d l e r  (1 9 8 4 )  r e p o r t s  t h a t  t h e  r e s e a r c h  s t u d i e s  h e  
r e v i e w e d  f o u n d  s t u d e n t s  h a v e  a  p o s i t i v e  a t t i t u d e  t o w a r d  
u s i n g  t h e  c o m p u te r  i n  t h e  c l a s s r o o m  b u t  t h a t  t e a c h e r s ,  a s  a  
g r o u p ,  do  n o t  s h a r e  s t u d e n t ' s  e n t h u s i a s m  f o r  t h e  new 
t e c h n o l o g y .  He b e l i e v e s  t h a t  t e a c h e r ' s  r e l u c t a n c e  t o  
a c c e p t  CAI i s  b a s e d  o n  t h e  b e l i e f  t h a t  t h e  c o m p u t e r  w i l l  
c h a n g e  t h e  t r a d i t i o n a l  r o l e  o f  t e a c h e r s .
I n  a r e v i e w  o f  l i t e r a t u r e  o n  a t t i t u d e s  t o w a r d  
c o m p u t e r s  a n d  c o m p u t e r i z e d  i n s t r u c t i o n ,  L a w t o n  a n d  
G e r s c h n e r  (1982:51)  fo u n d  t h a t  c h i l d r e n  p e r c e i v e  c o m p u te r s  
a s  h a v i n g  " i n f i n i t e  p a t i e n c e , "  n e v e r  show ing  " f r u s t r a t i o n ,  
n e v e r  f o r g e t t i n g  t o  c o r r e c t  o r  p r a i s e  a n d  a l w a y s
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i n d i v i d u a l i z i n g  l e a r n i n g . "
K u l i k ,  B a n g e r t  and W i l l i a m s  (1983) r e p o r t  f i n d i n g s  o f  
a  m e t a - a n a l y s i s  s t u d y  o f  51 i n d e p e n d e n t  r e s e a r c h  s t u d i e s  o f  
c o m p u t e r - b a s e d  t e a c h i n g  i n  g r a d e s  6 -  12 .  T h ey  s u g g e s t  
t h a t  s t u d e n t s  who u s e  CAI t e n d  t o  d e v e l o p  p o s i t i v e  
a t t i t u d e s  t o w a r d  t h e  c o m p u t e r  and  t h e  c o u r s e  o f  s t u d y .
H e i n e r  (1983)  r e p o r t s  on  a  c o m m u n i ty  c o l l e g e  p r o g r a m  
u s i n g  c o m p u t e r s  t o  t e a c h  b a s i c  s k i l l s  a n d  o c c u p a t i o n a l  
s k i l l s  t o  a d u l t s .  He f o u n d  t h a t  CAI i n c r e a s e d  s t u d e n t ' s  
d e s i r e  t o  ove rcom e  i d e n t i f i e d  B k i l l  d e f i c i e n c e s .
A n e l l i ' s  s t u d y  (1977)  o f  t h i r d  g r a d e  g i r l s  a nd  b o y s  
u s i n g  CAI d r i l l  a n d  p r a c t i c e  i n  r e a d i n g  t o  s u p p l e m e n t  
r e g u l a r  i n s t r u c t i o n  f o u n d  t h a t  a l t h o u g h  s t u d e n t s  Bhowed 
i n i t i a l  e n t h u s i a s m  f o r  t h e  p r o g r a m ,  t h i s  e n t h u s i a s m  
d e c l i n e d  a f t e r  e i g h t  h o u r s  o f  machine  i n s t r u c t i o n .
D e s p i t e  t h e  v a r i e t y  o f  r e s e a r c h  s e t t i n g s  and s u b j e c t s ,  
s t u d i e s  c o n c e r n i n g  s t u d e n t  a t t i t u d e s  to w ard  t h e  u s e  o f  CAI 
a r e  g e n e r a l l y  c o n s i s t e n t  i n  r e p o r t i n g  t h a t  s t u d e n t s  v i e w  
CAI p o s i t i v e l y .
R e s e a r c h  C o n c e rn in g  S t u d e n t  ftghifiyfimfint
R e s e a r c h  c o n c e r n i n g  s t u d e n t  a c h i e v e m e n t  a n d  CAI i s  
l e s s  c o n s i s t e n t  i n  i t s  f i n d i n g s .  A m ix t u r e  o f  p o s i t i v e  and 
n e g a t i v e  o u t c o m e s  c o n c e r n i n g  a c h i e v e m e n t  i s  r e p o r t e d ,  
a l t h o u g h  t h e  m a j o r i t y  o f  r e s e a r c h  s t u d i e s  i n d i c a t e  an  
i n c r e a s e  i n  a c h i e v e m e n t  f o r  s t u d e n t s  who u s e  CAI compared 
t o  t h o s e  s t u d e n t s  who do  n o t .  A n u m b e r  o f  s t u d i e s
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r e p o r t i n g  on  a c h i e v e m e n t  a n d  CAI u s e  t h e  t e c h n i q u e s  o f  
m e t a - a n a l y s i s .  S t u d i e s  u s i n g  m e t a - a n a l y s i s  and  r e p o r t i n g  
p o s i t i v e  a c h i e v e m e n t  g a i n s  w i l l  b e  d i s c u s s e d  f i r s t .  The  
s e c o n d  c a t e g o r y  o f  a c h i e v e m e n t  s t u d i e s  w i l l  b e  t h o s e  
s t u d i e s  r e p o r t i n g  r e s u l t s  o f  o n e  p r o j e c t  o n l y .  A t h i r d  
c a t e g o r y  w i l l  b e  s t u d i e s  r e p o r t i n g  n e g a t i v e  a c h i e v e m e n t  
g a i n s  f o r  CAI.
Me t a - A n a l y s i s .  A c h i e v e m e n t  a n d  CAI. B a r t l e y  (1978)  
c o m p l e t e d  o n e  o f  t h e  f i r s t  m e t a - a n a l y s i s  s t u d i e s  i n  t h e  
a r e a  o f  CBI a n d  s t u d e n t  a c h i e v e m e n t .  She  f o u n d  t h a t  t h e  
a v e r a g e  e f f e c t  o f  CBI i n  m a t h  was t o  r a i s e  a c h i e v e m e n t  b y  
.41 s t a n d a r d  d e v i a t i o n ,  o r  f rom  t h e  5 0 t h  p e r c e n t i l e  t o  t h e  
6 6 t h  p e r c e n t i l e .
I n d e p e n d e n t  e v a l u a t i o n s  o f  59 c o l l e g e  l e v e l  c o m p u t e r -  
b a s e d  t e a c h i n g  p ro g ra m s  w ere  s u b j e c t e d  t o  m e t a - a n a l y s i s  by 
K u l i k ,  K u l i k  a n d  C o h e n  ( 1 9 8 0 ) .  T h ey  r e p o r t  t h a t  CAI 
p r o d u c e d  s i g n i f i c a n t  g a i n s  i n  a c h i e v e m e n t  when compared t o  
t r a d i t i o n a l  t e a c h i n g  m e th o ds .
B u r n s  a n d  B o z e m a n  ( 1 9 8 1 )  u s e d  m e t a - a n a l y s i s  t o  
i n t e g r a t e  f i n d i n g s  on  CAI i n  m ath .  They r e p o r t  an  o v e r a l l  
a v e r a g e  e f f e c t  o f  .45 f o r  CAI t u t o r i a l  i n s t r u c t i o n  and .34 
f o r  d r i l l  and p r a c t i c e  CAI.
M e t a - a n a l y s i s  t e c h n i q u e s  were  UBed by  K e r s l e y ,  B u n te r  
and  S e i d e l  (1983) on  50 m a jo r  r e s e a r c h  p r o j e c t s  c o n c e r n i n g  
CBI b e t w e e n  1 9 5 9  -  1 9 8 2 .  T h e y  r e p o r t  a n  i n c r e a s e  i n  
l e a r n i n g  f o r  t h e  t h o s e  s t u d e n t s  u s i n g  CBI compared  t o  t h o s e  
who d i d  n o t .
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K u l i k ,  B a n g e r t ,  and W i l l i a m s  (1983) u se d  m e t a - a n a l y s i s  
o n  51 s t u d i e s  o f  CAI. T h e y  r e p o r t  CAI h a d  a s t r o n g  e f f e c t  
o n  s t u d e n t  a c h i e v e m e n t ,  p a r t i c u l a r l y  i n  l a t e r  s t u d i e s .  
T h e y  b e l i e v e  t h i s  was d u e  t o  m o re  a p p r o p r i a t e  u s e  o f  CAI 
and  im p ro v e d  t e c h n o l o g y .  S t u d i e s  o f  CAI t h a t  w e re  s h o r t e r  
i n  d u r a t i o n  p r o d u c e d  s t r o n g e r  e f f e c t s  t h a n  t h o s e  t h a t  were  
l o n g e r  i n  d u r a t i o n .  The  e f f e c t s  o f  CAI s e e m  e s p e c i a l l y  
s t r o n g  a n d  c l e a r  i n  s t u d i e s  o f  d i s a d v a n t a g e d  a n d  lo w  
a p t i t u d e  s t u d e n t s ;  much s m a l l e r  e f f e c t s  w e r e  r e p o r t e d  i n  
s t u d i e s  o f  t a l e n t e d  s t u d e n t s .
A s t u d y  a n a l y z i n g  r e s u l t s  f r o m  t e n  i n d e p e n d e n t  
r e s e a r c h  p r o j e c t s  r e v e a l e d  a  " s u b s t a n t i a l  a d v a n t a g e "  f o r  
CAI i n  t e r m s  o f  o v e r a l l  a c h i e v e m e n t  ( V i n s o n h a l e r  and B a s s ,  
1 9 7 2 ) .  E l e m e n t a r y  c h i l d r e n  s e e m e d  t o  b e n e f i t  m o s t  f r o m  
d r i l l  a n d  p r a c t i c e .  A v e r a g e  a c h i e v e m e n t  g a i n s  r e p o r t e d  
w e r e  o n e  t o  e i g h t  m o n th s  o v e r  c h i l d r e n  who r e c e i v e d  o n l y  
t r a d i t i o n a l  i n s t r u c t i o n .
I n  su m m a ry ,  s t u d i e s  u s i n g  m e t a - a n a l y s i s  t e c h n i q u e s  
g e n e r a l l y  r e p o r t  a  p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  CAI and  
s t u d e n t  a c h i e v e m e n t .
&fcnd.i£& fif. A c h i e v e m e n t  A n d  CAIj . T h e  m a j o r i t y  o f  
i n d i v i d u a l  r e s e a r c h  p r o j e c t s  r e p o r t  p o s i t i v e  a c h i e v e m e n t  
g a i n s  f o r  s t u d e n t s  u s i n g  CAI when c o m p a r e d  t o  s c o r e s  o f  
s t u d e n t s  n o t  u s i n g  CAI.
I n  a  s t u d y  s t i l l  i n  p r o g r e s s ,  B l a n c h a r d  a n d  S m i t h  
(1985) r e p o r t  t e n t a t i v e  f i n d i n g s  t h a t  s t u d e n t s  who i n t e r a c t  
w i t h  t e x t  on t h e  com pute r  h a v e  l o n g - t e r m  r e t e n t i o n  r a t e s
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t h i r t y  p e r c e n t  b e t t e r  t h a n  t h o s e  s t u d e n t s  who i n t e r a c t  w i t h  
t h e  s a n e  t e x t  p r i n t e d  on p a p e r .
J o i n e r  (1977)  r e p o r t s  o n  t h e  u s e  o f  t h e  C o m p u te r  
C u r r i c u l u m  C o r p o r a t i o n ' s  p r o g r a m  i n  t h e  M em phis  P u b l i c  
S c h o o l  s y s t e m .  He f o u n d  CAI p r o d u c e d  m o re  a c h i e v e m e n t  i n  
m a t h  t h a n  r e a d i n g ,  t h o u g h  s t u d e n t s  who u s e d  CAI s c o r e d  
c o n s i s t e n t l y  b e t t e r  i n  b o t h  r e a d i n g  and  m ath  t h a n  s t u d e n t s  
who d i d  n o t  u s e  CAI.
R o g o s t a  (1983)  r e p o r t s  o n  a  f o u r  y e a r  s t u d y  o f  CAI i n  
r e a d i n g ,  m a t h  a n d  l a n g u a g e  a r t s .  E a c h  p r o g r a m  r a i s e d  
s c o r e s  o n  s t a n d a r d i z e d  a n d  c u r r i c u l u m  s p e c i f i c  t e s t s .
A s t u d y  o f  48 e l e v e n t h  g r a d e r s  u s i n g  t h r e e  d i f f e r e n t
t r e a t m e n t  g r o u p s  w as  r e p o r t e d  b y  J o h a n s e n  a n d  T e n n y s o n
( 1 9 8 3 ) .  The  t h r e e  t r e a t m e n t  g r o u p s  e a c h  u s e d  CAI w i t h
d i f f e r e n t  l e v e l s  o f  l e a r n e r  c o n t r o l .  The l e v e l s  o f  c o n t r o l
a r e  d e s c r i b e d  a s  f o l l o w s :  1) a d v i s e m e n t - l e a r n e r - c o n t r o l ;  2)
p a r t i a l  l e a r n e r - c o n t r o l ;  a n d  3) l e a r n e r  c o n t r o l .  T h e y
r e p o r t  t h a t  g ro u p  1 ( a d v i s e m e n t - 1 e a r n e r - c o n t r o l )  p e r f o r m e d
b e s t  o n  a l l  t a s k s .  J o h a n s e n  a n d  T e n n y s o n  ( 1 9 8 3 : 2 3 6 )
c o n c l u d e  t h a t  t o  p r o c e s s  new i n f o r m a t i o n ,  a . . .
. . . l e a r n e r  h a s  t o  t a k e  i n t o  a c c o u n t  n o t  o n l y  
d e v e l o p m e n t  o f  a s i m p l e  c o d i n g  s c h e m e ,  b u t  
a l s o  t h e  p e r c e p t u a l  u n d e r s t a n d i n g  o f  t h e  
i n f o r m a t i o n  i n  r e f e r e n c e  t o  a  l e v e l  o f  f i n a l  
p e r f o r m a n c e .  L e a r n e r  c o n t r o l  i s  a  p o w e r f u l  
management s t r a t e g y .
J o h a n s e n  and  T ennyson  s t a t e  t h a t  l e a r n e r  c o n t r o l  i n  CAI was
e s p e c i a l l y  i m p o r t a n t  when s u b j e c t s  i n  t h e  s t u d y  a r e  a d v i s e d
o f  t h e  l e v e l s  o f  m a s t e r y  e x p e c t e d .
E i g h t h  g r a d e  m a l e s  who u s e d  CAI w e r e  t h e  s u b j e c t s  o f  a
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s t u d y  r e p o r t e d  b y  J a m is o n  and  L o v a t t  (1983).  F o r  p u r p o s e s  
o f  t h i s  r e s e a r c h  s t u d e n t s  w e r e  c l a s s i f i e d  a s  t h e  b e s t  
b e h a v e d  o r  w o r s t  b e h a v e d  a n d  t h e  b e s t  o r  w o r s t  a c h i e v e r s .  
R e s u l t s  o f  t h i s  s t u d y  l e d  r e s e a r c h e r s  t o  c o n c l u d e  t h a t  CAI 
i s  p a r t i c u l a r l y  e f f e c t i v e  f o r  h i g h  a c h i e v e r s  and  b e h a v i o r  
p r o b l e m s  b e c a u s e  o f  t h e  i n d i v i d u a l  n a t u r e  o f  i n s t r u c t i o n .
T h e  r a t e  o f  p r o g r e s s  d u r i n g  CAI r e a d i n g  i n s t r u c t i o n  
a n d  s c o r e s  o n  s t a n d a r i z e d  t e s t s  o f  i n i t i a l  r e a d i n g  s k i l l  
w e r e  c o r r e l a t e d  i n  a  s t u d y  b y  C a m p b e l l ,  L i n d s e y  a n d  
A t k i n s o n  ( 1 9 7 5 ) .  T h e y  f o u n d  t h a t  CAI w a s  a  b e t t e r  
p r e d i c t o r  o f  a c h i e v e m e n t  t h a n  r e a d i n g  r e a d i n e s s  t e s t s .
A f o u r  y e a r  l o n g i t u d i n a l  s t u d y  o f  CAI i n  r e a d i n g  a n d  
m a t h  i n  t h e  L o s  A n g e l e s  s c h o o l  s y s t e m  was  r e p o r t e d  by  
B a l i a s  ( 1 9 8 2 ) .  He f o u n d  t h a t  CAI h a d  a g r e a t e r  e f f e c t  on  
m a t h  a c h i e v e m e n t  t h a n  a c h i e v e m e n t  i n  r e a d i n g .  R e a d i n g  
a c h i e v e m e n t  was f o u n d  t o  i n c r e a s e  m o s t  i n  t h e  f i r s t  y e a r  o f  
t h e  p r o g r a m .
A l e s s i ,  S i e g e l ,  S i l v e r  a n d  B a r n e s  (1982)  r e p o r t  
f i n d i n g s  o f  a  s t u d y  o f  36 a d u l t s  w h i c h  c o n c e r n e d  t h e  
e f f e c t i v e n e s s  o f  CBI i n  r e a d i n g  and  m ath .  They fo u n d  t h a t  
t h o s e  s t u d e n t s  who s t u d i e d  r e a d i n g  o n  t h e  c o m p u t e r  
i n c r e a s e d  a c h i e v e m e n t  more on p o s t t e s t s  t h a n  t h o s e  s t u d e n t s  
who s t u d i e d  m ath  on t h e  c o m p u te r .
B a s e d  on  a  s t u d y  r e p o r t e d  b y  E l f n e r  i n  1 9 7 4 ,  CAI a l s o  
seem s e f f e c t i v e  w i t h  e d u c a b l e  m e n t a l l y  r e t a r d e d  s t u d e n t s .  
F o r t y  EMR s t u d e n t  w e r e  t h e  s u b j e c t s  o f  a  s t u d y  i n v o l v i n g  
CAI d e s c r i b e d  b y  E l f n e r  ( 1 9 7 4 ) .  H i g h e r  a c h i e v e m e n t  was 
r e p o r t e d  f o r  a l l  s t u d e n t s  i n  t h e  s t u d y .  I n t e r e s t i n g l y ,  he
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f o u n d  t h a t  s t u d e n t s  who t o o k  l o n g e r  t o  r e s p o n d  t o  
i n d i v i d u a l  c o m p u te r  q u e s t i o n s  had  h i g h e r  a c h i e v e m e n t  g a i n s  
t h a n  t h o s e  s t u d e n t s  who r e s p o n d e d  i m m e d ia t e l y .
A f i v e  y e a r  s t u d y  o f  j u v e n i l e  d e l i n q u e n t s  who u se d  CAI 
a t  N e e l e s  S c h o o l  i n  C a l i f o r n i a  was  r e p o r t e d  b y  D o w l i n g ?  
( 1 9 8 2 ) .  F i n d i n g s  i n d i c a t e d  t h a t  CAI i n c r e a s e d  r e a d i n g  
l e v e l s  o n e  m o n th  f o r  e a c h  m o n th  i n  t h e  p r o g r a m .
T he  A d u l t  D e t e n t i o n  C e n t e r  i n  B e x a r  C o u n t y ,  T e x a s ,  
u s e d  t h e  P l a t o  B a s i c  S k i l l s  Math and R e ad in g  Program . Diem 
and F a i r w e a t h e r  (1980) r e p o r t  t h a t  s t u d e n t s  i n  t h e  p rog ram  
made g r e a t e r  g a i n s  i n  m a t h  t h a n  r e a d i n g .  T h e y  f u r t h e r  
r e p o r t  t h a t  m a t e r i a l s  i n  t h e  r e a d i n g  p ro g ram  w ere  v iew ed  a s  
t o o  j u v e n i l e  b y  a d u l t  s t u d e n t s  a n d  t h a t  t h e  l a c k  o f  a u d i o  
t o  a c c o m p a n y  t h e  s c r e e n  d i s p l a y  was  f r u s t r a t i n g  t o  many 
s t u d e n t s .
When CAI was u s e d  w i t h  l e a r n i n g  d i s a b l e d  s t u d e n t s  f o r  
40 m i n u t e s  a  d a y  t h e  c o m p u t e r  g r o u p  sh o w e d  t w i c e  t h e  y e a r l y  
a c h i e v e m e n t  g a i n  when c o m p a r e d  t o  t h e  c o n t r o l  g r o u p  
i n  a  s t u d y  r e p o r t e d  b y  ( T r i f i l e t t i ,  F r i t h  a n d  A r m s t r o n g ,  
1 9 8 4 ) .
V e rn o n  (1983) fo u n d  t h a t  e l e m e n t a r y  s t u d e n t s  r e c e i v i n g  
CAI l e a r n  more  t h a n  s t u d e n t s  who do n o t  u s e  CAI.
L i t m a n  (1 9 7 3 )  r e p o r t s  o n  t h e  r e s u l t s  o f  a  p r o g r a m  o f  
CAI u s e d  w i t h  21 c o m p e n s a to r y  e d u c a t i o n  s c h o o l s  i n  C h ic a g o .  
The a v e r a g e  a c h i e v e m e n t  g a i n  f o r  e i g h t  months  o f  compensa­
t o r y  e d u c a t i o n  f o r  n o n - C A I  s t u d e n t s  was  5 .8  m o n t h s .  The  
a v e r a g e  a c h i e v e m e n t  g a i n  f o r  CAI s t u d e n t s  was  8 m o n t h s .
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S o f t w a r e  u s e d  i n  t h i s  p ro g ram  was p ro d u c e d  by  t h e  Computer 
C u r r i c u l u m  C o r p o r a t i o n  d e l i v e r e d  by  a  ONIVAC 418-111.
A CAI p r o j e c t  a t  S t a n f o r d  i n v o l v e d  100 f i r s t  g r a d e r s  
u s i n g  CAI f o r  20 m i n u t e s  p e r  d a y .  B a l f  t h e  s t u d e n t s  
s t u d i e d  r e a d i n g ,  h a l f  s t u d i e d  math.  Each g ro u p  became t h e  
c o n t r o l  g ro u p  f o r  t h e  o t h e r .  On t h e  C a l i f o r n i a  A ch ievem ent  
T e s t ,  t h e  r e a d i n g  g r o u p  s c o r e d  " s i g n i f i c a n t l y  h i g h e r  i n  
v o c a b u l a r y ,  f o r m  c l a s s ,  p h o n e t i c  d i s c r i m i n a t i o n ,  
p r o n u n c i a t i o n  a n d  r e c o g n i t i o n . "  D i f f e r e n c e s  i n  
co m p re h en s io n  were n o t  s i g n i f i c a n t .  R e s u l t s  i n d i c a t e d  t h a t  
s e x  d i f f e r e n c e s  n o r m a l l y  a s s o c i a t e d  w i t h  r e a d i n g  s c o r e s  and 
f i r s t  g r a d e  s t u d e n t s  were  m in im ized  b e c a u s e  o f  t h e  em phas is  
on a n a l y s i s  n o t  m e m o r iz a t i o n  (H a rsh ,  1983).
N o l a n  a nd  Ryba  (1984)  u s e d  c a s e  s t u d y  t e c h n i q u e s  t o  
r e s e a r c h  CAI and e l e m e n t a r y  s t u d e n t s .  They r e p o r t  t h a t  CAI 
p r o d u c e s  t h e  b e s t  r e s u l t s  when u se d  a s  a  t e a c h e r  a d j u n c t .
A s t u d y  o f  CAI u se d  t o  t e a c h  a n a l y s i s  o f  p r o f e s s i o n a l  
d r u g  l i t e r a t u r e  t o  a d u l t s  was r e p o r t e d  b y  P e a r s o n  and  
G i b s o n  ( 1 9 8 3 ) .  T h e y  s t a t e  t h a t  CAI i n s t r u c t i o n  was  
p r e f e r r e d  by s t u d e n t s  t o  t r a d i t i o n a l  manual  e x a m in a t io n  and 
p ro d u c e d  t h e  b e s t  r e s u l t s  i n  t e r m s  o f  r e t e n t i o n .
S i m u l a t i o n  CAI c o u r s e w a r e  was u se d  i n  a  s t u d y  o f  U. S. 
A i r  F o r c e  S t u d e n t  P i l o t s  t o  t e a c h  w e ap o n s  d e p l o y m e n t  
c o m p a r e d  t o  n o n c o m p u t e r i z e d  t r a i n i n g .  S t u d e n t s  u s i n g  
c o m p u t e r s  c o m p l e t e d  s i g n i f i c a n t l y  more t a s k s  o n  a c t u a l  
a i r c r a f t  s y s te m s  and made s i g n i f i c a n t l y  few er  e r r o r s  t h a n  
t h e  c o n t r o l  g ro up .  . R e s u l t s  s u p p o r t  u s e  o f  t h e  com pute r  a s  
a  low c o s t  a l t e r n a t i v e  t o  t r a d i t i o n a l  t r a i n i n g  (Poblman and
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E dw ards ,  1983) .
R e s i d e n t s  o f  Menard P r i s o n  i n  I l l i n o i s  u s e d  t h e  P l a t o  
G. E. D. m a t e r i a l s .  S i e g e l  and  S i m u t i s  (1979) fo u n d  t h a t  a  
h i g h e r  p e r c e n t a g e  o f  t h o s e  r e s i d e n t s  who r e v i e w e d  f o r  t h e  
G. E. D. u s i n g  CAI m a t e r i a l s  p a s s e d  t h e  t e s t  t h a n  t h o s e  
r e s i d e n t s  who r e v i e w e d  i n  a  t r a d i t i o n a l  m anner .
T h e  U. S. N a v y  P e r s o n n e l  R e s e a r c h  a n d  D e v e l o p m e n t  
C e n t e r  fo u n d  t h a t  i n d i v i d u a l  d i f f e r e n c e s  were  s i g n i f i c a n t l y  
r e l a t e d  t o  d i f f e r e n c e s  i n  m a s t e r y  l e a r n i n g  i n  g e n e r a l  a nd ,  
p a r t i c u l a r l y ,  i n  m a s t e r y  l e a r n i n g  w i t h  CMI ( F e d e r i c o ,  
1 9 8 4 ) .
F o r t y - f o u r  m a t c h e d  p a i r s  w e r e  u s e d  b y  F l e t c h e r  a n d  
A t k i n s o n  (1 9 7 2 )  t o  s t u d y  CAI u s e d  w i t h  f i r s t  g r a d e r s .  
F i n d i n g s  i n d i c a t e  t h a t  CAI h a d  a  s i g n i f i c a n t  e f f e c t  o n  
a c h i e v e m e n t  g a i n s  i n  r e a d i n g ;  t h a t  b o y s  w ere  h e l p e d  more  by  
CAI t h a n  g i r l s ;  a n d  t h e  m o s t  s i g n i f i c a n t  r e s u l t s  w e r e  i n  
s e n t e n c e  a n d  p a r a g r a p h  c o m p r e h e n s i o n ,  b o t h  a r e a s  w h i c h  
r e c e i v e d  l i t t l e  d i r e c t  a t t e n t i o n  i n  t h e  CAI.
G a d z e l l a  (1 9 8 2 )  i n v e s t i g a t e d  t h e  u s e  o f  CAI t o  t e a c h  
s t u d y  s k i l l s .  S h e  r e p o r t s  t h a t  t h e  e x p e r i m e n t a l  g r o u p  
w h ich  r e c e i v e d  CAI showed s i g n i f i c a n t  s c o r e  i n c r e a s e s  w h i l e  
s c o r e s  f o r  t h e  c o n t r o l  g r o u p  w h ic h  r e c e i v e d  no CAI a c t u a l l y  
showed d e c r e a s e s  i n  s c o r e s .
I n  a  s t u d y  o f  f i f t h  g r a d e r s ,  G e r r e l l  and Mason (1983) 
fo u n d  t h a t  c o m p r e h e n s io n  o f  w r i t t e n  p a s s a g e s  was h i g h e r  f o r  
c om p u te r  chunk ed  p a s s a g e s  t h a n  f o r  a  t r a d i t i o n a l  f o r m a t .
G e r z a n i c k ,  L a n o z a  a n d  N o l a n  ( 1 9 8 2 )  u s e d  CAI t o
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r e m e d i a t e  s e c o n d a r y  s t u d e n t s .  T h e y  r e p o r t  t h a t  s t u d e n t s  
who u s e d  CAI a c h i e v e d  s i g n i f i c a n t l y  h i g h e r  t e s t  s c o r e s  i n  
m a t h  a n d  l a n g u a g e  a r t s  t h a n  t h o s e  s t u d e n t s  who w e r e  
r e m e d i a t e d  w i t h o u t  CAI. An u n e x p e c t e d  r e s u l t  was t h a t  t h e  
e x p e r i m e n t a l  g r o u p  sh o w e d  a  m o re  p o s i t i v e  s e l f - c o n c e p t  
a f t e r  t h e  CAI e x p e r i e n c e  t h a n  b e f o r e .  T he  c o n t r o l  g r o u p  
sh o w e d  no  i m p r o v e m e n t  i n  s e l f - c o n c e p t  a n d  " c o n t i n u e d  t o  
f a i l "  ( 1 9 8 2 : 5 1 ) .
CAI may b e  m o s t  e f f e c t i v e  w i t h  e l e m e n t a r y  s t u d e n t s  
( K u l i k ,  1981) .  S t u d e n t s  a t  t h i s  l e v e l  seem t o  r e s p o n d  b e s t  
t o  t h e  c o n s t a n t  s t i m u l a t i o n  a n d  n o n - e m o t i o n a l  g u i d a n c e  
p r o v i d e d  by t h e  c o m p u te r .
E d w a r d s ,  N o r t o n ,  T a y l o r ,  W e i s s  a n d  D u s s e l d o r p  (1975)  
c a u t i o n  t h a t  w h i l e  CAI a l m o s t  a l w a y s  p r o d u c e s  m o r e  
a c h i e v e m e n t  t h a t  t r a d i t i o n a l  i n s t r u c t i o n ,  t h e s e  a c h i e v e m e n t  
g a i n s  may n o t  show up on  l o n g  t e r m  r e t e n t i o n  t e s t s .
T h e s e  s t u d i e s  r e v e a l  m any ,  h i g h l y  v a r i e d  f i n d i n g s .  
R e s u l t s  o f  t h e s e  s t u d i e s  c a n  b e  summarized  by  t h e  f o l l o w i n g  
s i x  p o i n t s :
1 .  CAI p r o d u c e s  m o re  r e t e n t i o n  o f  i n s t r u c t i o n a l  
m a t e r i a l .
2 .  R e s e a r c h  i s  i n c o n c l u s i v e  o h  t h e  q u e s t i o n  o f  
w h e t h e r  CAI i s  e q u a l l y  e f f e c t i v e  i n  math  and  r e a d i n g .
3 .  CAI i s  m o re  b e n e f i c i a l  t o  s t u d e n t s  i f  t h e y  c a n  
e x e r t  c o n t r o l  o v e r  t h e  p r o g r a m  u s i n g  a d v i c e  f r o m  t h e  
co m p u te r  o r  an  i n s t r u c t o r .
4. R e s e a r c h  i s  i n c o n c l u s i v e  c o n c e r n i n g  t h e  q u e s t i o n  o f  
w h e t h e r  CAI i s  b e s t  f o r  a  p a r t i c u l a r  g r o u p  o f  s t u d e n t s
38
( e . g . ,  e d u c a b l e  m e n t a l l y  r e t a r d e d ,  j u v e n i l e  d e l i n q u e n t s ,  
l e a r n i n g  d i s a b l e d ,  c o m p e n s a t o r y  e d u c a t i o n ,  r e m e d i a l  
e d u c a t i o n ,  a d u l t  l e a r n e r s ,  g o o d  a c h i e v e r s ,  b e h a v i o r a l  
p ro b le m s)  o r  a l l  s t u d e n t s .
5. R e s e a r c h  i s  i n c o n c l u s i v e  c o n c e r n i n g  t h e  q u e s t i o n  o f  
w h e t h e r  CAI i s  b e s t  f o r  e l e m e n t a r y ,  s e c o n d a r y ,  c o l l e g e  
l e v e l  o r  a d u l t  s t u d e n t s .
6. R e s e a r c h  i s  i n c o n c l u s i v e  c o n c e r n i n g  t h e  q u e s t i o n  o f  
w h e th e r  CAI i s  b e s t  when used  a s  a  t e a c h e r  a d j u n c t .
Research c o n c e r n i n g  CAI and lime
T h e r e  a r e  o n l y  a  few  s t u d i e s  d e a l i n g  w i t h  t h e  am ou n t  
o f  s t u d e n t  t i m e  r e q u i r e d  t o  l e a r n  t h e  m a t e r i a l  u s i n g  CAI 
when compared t o  t r a d i t i o n a l  i n s t r u c t i o n a l  t e c h n i q u e s .
I n  a s t u d y  u s i n g  m e t a - a n a l y s i s  t e c h n i q u e s ,  K u l i k ,  
B a n g e r t  and W i l l i a m s  (1983) fo un d  t h a t  u s e  o f  t h e  computer  
r e d u c e d  " s u b s t a n t i a l l y  t h e  amount o f  t i m e  s t u d e n t s  needed  
f o r  l e a r n i n g .  "
E d w a r d s ,  N o r t o n ,  T a y l o r ,  W e i s s  a n d  D u s s e l d o r p  (1975) 
r e p o r t  CAI o f t e n  r e d u c e s  t h e  am o u n t  o f  t i m e  r e q u i r e d  f o r  
s t u d e n t  l e a r n i n g .
K u l i k ,  K u l i k  a n d  Cohen (1980)  r e p o r t  f i n d i n g s  o f  a 
s t u d y  u s i n g  m e t a - a n a l y s i s  which  show t h a t  a  r e d u c e d  amount 
o f  t i m e  was needed  f o r  i n s t r u c t i o n .
R e s e a r c h  indicating Negative Findings, fox CAI
A number o f  s t u d i e s  r e p o r t  n e g a t i v e  f i n d i n g s  f o r  CAI. 
I n t e r e s t i n g l y ,  some o f  t h e s e  s t u d i e s  r e p o r t  a  c o m b in a t io n
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o f  n e g a t i v e  and p o s i t i v e  f i n d i n g s .
O r l a n s k y  a n d  S t r i n g  (1 9 7 9 )  r e v i e w e d  30 r e s e a r c h  p r o ­
j e c t s  c o v e r i n g  18 y e a r s  o f  CAI u s e  i n  m i l i t a r y  t r a i n i n g .  
T hey  c o n c l u d e d  t h a t  CAI " s a v e d  t i m e ,  c a u s e d  g r e a t e r  a t t r i ­
t i o n  a m o n g  i n s t r u c t o r s  a n d  p r o d u c e d  n o  l e a r n i n g  
d i f f e r e n c e s . "
I n  a  s t u d y  o f  b a s a l  r e a d i n g  i n s t r u c t i o n  i n  40  
d i f f e r e n t  c l a s s e s  H endon (1976)  c o m p a r e d  t r a d i t i o n a l  
t e a c h e r  management s y s t e m s  and  com pu te r  s u p p o r t e d  t e a c h e r  
m a n a g e m e n t  s y s t e m s .  He r e p o r t s  r e s u l t s  f a v o r i n g  b a s a l  
r e a d i n g  i n s t r u c t i o n  w i t h o u t  co m p u te r  managed s u p p o r t .  T h i s  
s t u d y  i n c l u d e d  no d i r e c t  CAI.
A s t u d y  by  J e l d e n  (1 9 8 1 )  o f  201 c o l l e g e  s t u d e n t s  
i n v o l v e d  CAI s e s s i o n s  l a s t i n g  30 -  45 m i n u t e s  e a c h .  
S t u d e n t  s e l f  r e p o r t s  i n  t h i s  s t u d y  r a t e d  t h e  u s e  o f  
n ic k n a m e s  by  t h e  co m p u te r  a s  t h e  s t r o n g e s t  m o t i v a t o r  t o  do 
w e l l .  S t u d e n t s  a l s o  c o m p l a i n e d  o f  " e y e  s t r a i n "  a f t e r  30 
m i n u t e s .
A s t u d y  b y  S t e e l e ,  B a t t i s t a  a n d  K r o c k o v e r  (1982)  
i n c l u d e d  a n  e x p e r i m e n t a l  a n d  a  c o n t r o l  g r o u p  o f  h i g h  
a b i l i t y  f i f t h  g r a d e r s .  T h e  e x p e r i m e n t a l  g r o u p  r e c e i v e d  
CAI.  B o t h  g r o u p s  w e r e  t e s t e d  u s i n g  t h e  M e t r o p o l i t a n  
A c h ie v e m e n t  T e s t ;  t h e r e  were  no s i g n i f i c a n t  d i f f e r e n c e s  i n  
s c o r e s  f o r  t h e  tw o  g r o u p s .  S t e e l e  d i d  r e p o r t  f a v o r a b l e  
r e s u l t s  f o r  CAI i n  a f f e c t i v e  t e r m s  a nd  o v e r a l l  c o m p u t e r  
l i t e r a c y .
B o s s o n e  a n d  W e i n e r  (1973)  s t u d i e d  t h e  t e a c h i n g  o f  
b a s i c  s k i l l s  on  t h e  com pu te r  compared  t o  more t r a d i t i o n a l
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i n s t r u c t i o n .  They fou n d  no d i f f e r e n c e s  i n  a c h i e v e m e n t .
B o e t t c h e r ,  A l d e r s o n  a n d  S a c c u c c i  (1981)  c o m p a r e d  t h e  
e f f e c t s  o f  CAI on  s t u d e n t  l e a r n i n g  i n  " c o g n i t i v e  c a t e g o r i e s  
o f  k n o w l e d g e "  a n d  i n s t r u c t i o n  t h r o u g h  p r i n t e d  m a t e r i a l s .  
They  fo u n d  no d i f f e r e n c e s  i n  a c h i e v e m e n t .
I n  a  s t u d y  b y  C a r v e r  a n d  H o f fm an  ( 1 9 8 1 ) ,  h i g h  s c h o o l  
s t u d e n t s  who r e a d  p o o r l y  w e re  t r a i n e d  how t o  u s e  t h e  PLATO 
I V  c o m p u t e r .  T h e y  p r a c t i c e d  r e a d i n g  50 -  70  h o u r s  
i n d i v i d u a l l y  o v e r  t h e  p e r i o d  o f  t h e  s t u d y .  T he  e f f e c t  o f  
s u c h  r e p e a t e d  p r a c t i c e  s e s s i o n s  was s m a l l .
I n  a  s t u d y  o f  t h r e e  i n s t r u c t i o n a l  a p p r o a c h e s  t o  t h e  
t e a c h i n g  o f  t h e  u s e  o f  t h e  R e a d e r s 1 Z s i r a y  f o u n d
t h a t  CAI a n d  l e c t u r e  p r o d u c e d  i d e n t i c a l  r e s u l t s  a n d  b o t h  
w e re  more e f f e c t i v e  t h a n  i n d e p e n d e n t  r e a d i n g .
E x p e r i e n t i a l  Knowledge Ol CAI
W h i l e  r e s e a r c h  may b e  t h e  m o s t  r e l i a b l e  s o u r c e  o f  
i n f o r m a t i o n  a b o u t  t h e  u s e  o f  CAI,  e x p e r i e n t i a l  k n o w l e d g e  
c a n  p r o v i d e  i n f o r m a t i o n  o f  a  d i f f e r e n t  t y p e .  T h e  
l i t e r a t u r e  c o n t a i n s  many a r t i c l e s  w r i t t e n  by  e d u c a t o r s  who 
h a v e  w orked  w i t h  CAI and h a v e  r e c o r d e d  t h e i r  o b s e r v a t i o n s  
a n d  e x p e r i e n c e s .
A n u m b e r  o f  w r i t e r s  r e p o r t  u s i n g  c o m p u t e r s  t o  t e a c h  
l a n g u a g e  a r t s ;  t h e s e  p r o g r a m s  u s u a l l y  i n c l u d e  w o r d  
p r o c e s s i n g .  A r t i c l e s  c o n c e r n i n g  C A I /w o r d  p r o c e s s i n g  a r e  
d i s c u s s e d  f i r s t ,  f o l l o w e d  by  o t h e r  e x p e r i e n t i a l  a r t i c l e s  
p e r t i n e n t  t o  t h i s  s t u d y .
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Womble (1984)  d e s c r i b e s  t h e  a d v a n t a g e s  g r a d e  t e n  
s t u d e n t s  fou n d  i n  u s i n g  a  word p r o c e s s o r  f o r  E n g l i s h  c l a s s .  
She  r e p o r t s  t h a t  s t u d e n t s  s p e n t  m ore  t i m e  r e v i s i n g  t h e i r  
own w r i t i n g  o n  t h e  c o m p u t e r  t h a n  t h e y  d i d  when t h e y  w r o t e  
d i r e c t l y  on  p a p e r  and t h a t  s t u d e n t s  c o u l d  b e t t e r  d e t e r m i n e  
w h a t  c h a n g e s  w e r e  n e e d e d .  She  a l s o  r e p o r t s  t h a t  s t u d e n t s  
u s i n g  a word p r o c e s s o r  found  i t  e a s i e r  t o  " d e v e l o p  a  s e n s e  
o f  a u d i e n c e . ”
F i r s t  g r a d e  s t u d e n t s  who u s e d  t h e  Bank S t r e e t  W r i t e r  
w ord  p r o c e s s i n g  p r o g r a m  w e r e  t h e  s u b j e c t s  o f  a  s t u d y  by  
S t a r s h i n e  a n d  F o r t s o n  (1 9 8 4 ) .  T he  s t u d e n t s  t y p e d  i n  w o rd s  
a n d  s e n t e n c e s ,  r e a d  w h a t  t h e y  w r o t e ,  t a l k e d  a b o u t  i t  and  
e d i t e d  t h e  t e x t .  To o v e r c o m e  s p e l l i n g  p r o b l e m s  
e x p e r i e n c e d  by m ost  f i r s t  g r a d e r s ,  s t u d e n t s  were  enco u rag ed  
t o  s p e l l  words a s  t h e y  sounded .  They r e p o r t  t h e  f o l l o w i n g  
exam ple  a s  t y p i c a l  (1 9 8 4 :2 4 2 ) :
C a se y :  I  l i k e  t o  p l a y  b a l l  a t  t h e  YMCA.
L a u r i e :  Shadow and I  w in t  h o p ing  dwon t h e  
r e d  b r i k  ro ad .
Cammie: I  w i s h  I  wur a  b u n e  r a b i t .
S t a r s h i n e  a n d  F o r t s o n  r e p o r t  t h a t  s t u d e n t s  i m m e d i a t e l y  
r e c o g n i z e d  t h e  v a l u e  o f  b e in g  a b l e  t o  e a s i l y  e d i t  words and 
s e n t e n c e s .
S o u t h w e l l  ( 1 9 8 2 )  h a s  d e v e l o p e d  a  s e r i e s  o f  CAI 
p r o g r a m s  t o  t e a c h  w r i t i n g  s k i l l s .  He r e p o r t s  s u c c e s s  i n  
u s i n g  them  w i t h  g r a d e  s c h o o l  s t u d e n t s .
Sm ith  and Gray  r e p o r t  (1983) u s i n g  a word p r o c e s s o r  t o  
h e l p  g r a d e  s c h o o l  s t u d e n t s  i m p r o v e  t h e i r  r e a d i n g  and  
w r i t i n g  s k i l l s .
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The r e s u l t s  o f  I n f o r m a l  i n t e r v i e w s  w i t h  t e a c h e r s  and 
s t u d e n t s  who u s e d  word  p r o c e s s i n g  s o f t w a r e  o n  an  IBM w e r e  
r e p o r t e d  b y  S c h w a r t z  ( 1 9 8 2 ) .  The  r e s u l t s  o f  t h e s e  i n t e r ­
v i e w s  were  a s  f o l l o w s :  1) s t u d e n t s  p r e p a r e d  more c a r e f u l l y  
f o r  w r i t i n g  a s s i g n m e n t s ;  2) w r i t e r s  w e r e  l e s s  d e f e n s i v e  
a b o u t  m a k in g  c h a n g e s ;  3) w r i t e r s  f o u n d  t h a t  t h e  t e r m i n a l  
e n c o u r a g e d  t h e  f l o w  o f  w o r d s ;  4) w r i t e r s  r e v i s e d  m ore  
o b j e c t i v e l y ;  5) w r i t e r s  w i t h  p o o r  h a n d w r i t i n g  and s p e l l i n g  
p r o b l e m s  h a t e d  w r i t i n g  l e s s  b e c a u s e  t h e s e  p r o b l e m s  
d i m i n i s h e d ;  a n d  6) u s e  o f  t h e  t e r m i n a l  p r o m o t e d  c o h e s i v e ­
n e s s  i n  t h e  w r i t i n g .
Schw ar tz  (1983) r e p o r t s  t h a t  u s i n g  a  word p r o c e s s o r  t o  
t e a c h  w r i t i n g  i n c r e a s e s  s t u d e n t ' s  s k i l l  i n  o r g a n i z a t i o n .
R o d r i g u e s  (1984)  d e s c r i b e s  t h e  a d v a n t a g e s  o f  u s i n g  
c o m p u te r s  t o  t e a c h  w r i t i n g ,  e s p e c i a l l y  d u r i n g  t h e  i n v e n t i o n  
s t a g e  o f  c o m p o s i t i o n .
S e v e n t h  a n d  e i g h t h  g r a d e r s  i n  M a r y l a n d  a n d  V i r g i n i a  
were  s e l e c t e d  t o  p a r t i c i p a t e  i n  a  p i l o t  p rog ram  u s i n g  word 
p r o c e s s i n g  s o f t w a r e  a n d  m i c r o c o m p u t e r s  i n  E n g l i s h  
c l a s s e s  ( H u n t e r ,  1 9 8 3 ) .  Once s t u d e n t s  l e a r n e d  t h e  b a s i c s  
o f  how t o  o p e r a t e  t h e  s y s t e m  t h e y  w e r e  a b l e  t o  w o rk  
i n d e p e n d e n t l y  and  d e v i s e d  t e c h n i q u e s  f o r  g ro u p  e d i t i n g  o f  
s t u d e n t  w r i t i n g ,  i n c l u d i n g  ways t o  move s e n t e n c e s  a n d  
p a r a g r a p h s  f rom  o n e  s t u d e n t ' s  p a p e r  t o  a n o t h e r .  As a  r e s u l t  
o f  h e r  e x p e r i e n c e  w i t h  t h i s  p ro g ram ,  H un te r  (1963) r e p o r t s  
two  p r i m a r y  d i f f i c u l t i e s  w i t h  i n t e g r a t i n g  c o m p u t e r s  i n t o  
s e c o n d a r y  c l a s s r o o m s :  1) t h e  g o o d  s o f t w a r e  w h i c h  i s  
a v a i l a b l e  d o e s  n o t  a lw a y s  f i t  t h e  e x i s t i n g  c u r r i c u l u m  and
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2) t h e  i n f l e x i b i l i t y  o f  t h e  t e a c h e r ' s  workday i n h i b i t s  t i m e  
t o  e x p e r i m e n t  w i t h  new e q u ip m e n t  and  s o f t w a r e .
As a  r e s u l t  o f  h e r  o b s e r v a t i o n s  o f  s t u d e n t s  who u s e  
w o r d  p r o c e s s i n g  i n  E n g l i s h  c l a s s e s ,  B e n n i n g s  ( 1 9 8 3 )  
p r e d i c t s  t h a t  w i t h i n  a  f e w  y e a r s  a l l  s c h o o l s  w i l l  h a v e  
w r i t i n g  l a b s  c o n t a i n i n g  10 -  15  m i c r o c o m p u t e r s  a n d  a 
v a r i e t y  o f  word p r o c e s s i n g  s o f t w a r e  p ro g ram s  a v a i l a b l e  f o r  
s t u d e n t  and t e a c h e r  u s e .
A d i s c u s s i o n  o f  t h e  u s e s  o f  c o m p u t e r s  i n  e d u c a t i n g  
e x c e p t i o n a l  c h i l d r e n  i s  p r e s e n t e d  by  S t a l l a r d  (1982). fie 
s u g g e s t s  t h a t  u s i n g  c o m p u t e r s  w i t h  e x c e p t i o n a l  c h i l d r e n  
a c c o m p l i s h e s  t h e  f o l l o w i n g :  1) p r o v i d e s  i n d i v i d u a l i z e d  
i n s t r u c t i o n ;  2) i n c r e a s e s  management e f f i c i e n c y ;  3) e x t e n d s  
t h e  a b i l i t y  o f  s c h o o l s  a n d  d i s t r i c t s  t o  m o n i t o r  t h e  
e d u c a t i o n a l  p r o c e s s ;  4)  i n c r e a s e s  a v a i l a b i l i t y  o f  
d i a g n o s t i c  a n d  t e s t i n g  s e r v i c e s ;  5) h e l p s  c h i l d r e n  
c o m p e n sa te  b y  e x t e n d i n g  t h e i r  a b i l i t i e s .
The  D. S. Army h a s  u t i l i z e d  CAI t o  a s s i s t  i n  i t s  
l i t e r a c y  e f f o r t .  B l a n c h a r d  (1984) r e p o r t s  t h a t  54% o f  a l l  
e n l i s t e d  p e r s o n n e l  r e a d  a t  l e v e l s  l e s s  t h a n  n i n t h  g r a d e .  
I n  o r d e r  t o  b e t t e r  p r e p a r e  t h e s e  i n d i v i d u a l s  t o  s e r v e  i n  
t h e  m i l i t a r y  ,  t h e  Army R e s e a r c h  I n s t i t u t e  f o r  B e h a v i o r a l  
a n d  S o c i a l  S c i e n c e s  i s  d e v e l o p i n g  i n n o v a t i v e  p r o g r a m s .  
Some o f  t h e  t e c h n i q u e s  a n d  d e v i c e s  c r e a t e d  by  t h e  Army 
R e s e a r c h  I n s t i t u t e  i n c l u d e  t h e  f o l l o w i n g :  1) t h e  "B an d -f ie ld  
T u t o r " ,  a  s m a l l  c o m p u te r  u s e d  t o  t e a c h  v o c a b u l a r y  i n  a  game 
f o r m a t ;  2) " d i s c o " ,  a  c o m p u t e r  w i t h  a u d i o  t o  t e a c h  t e s t ­
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w i s e n e s s /  how t o  s t u d y /  p h y s i c a l  r e l a x a t i o n  ( f o r  r e d u c e d  
t e s t  a n x i e t y )  a n d  p o s i t i v e  s e l f - t a l k ;  a n d  3) a  c o m p u t e r -  
i n t e r a c t i v e  m o v i e  p r e s e n t a t i o n /  d e s i g n e d  t o  t e a c h  l a n d  
n a v i g a t i o n  ( B l a n c h a r d ,  1984) .
S t e f f i n  h a s  s u g g e s t e d  t h a t  t h e  u s e  o f  c o m p u te r s  i n  t h e  
s c h o o l s  w i l l  m os t  b e n e f i t  t h e  t e a c h i n g  o f  t h i n k i n g  s k i l l s  
b e c a u s e  c o m p u te r s  c o u n t e r a c t  c o n v e r g e n t  t h i n k i n g /  i n  o t h e r  
w o rd s /  t h i n k i n g  t h a t  i s  c h a r a c t e r i z e d  b y  r o t e  l e a r n i n g  and 
a n a r r o w  v i e w  o f  w h a t  i s  c o r r e c t .  S t e f f i n  b e l i e v e s  t h a t  
d i v e r g e n t  t h i n k i n g  ( c h a r a c t e r i z e d  b y  t h e  b e l i e f  t h a t  a n y  
s e t  o f  c o r r e c t  r e s p o n s e s  h a s  m o r e  t h a n  o n e  e l e m e n t )  i s  
p r o m o t e d  by  t h e  i n t e r a c t i v e  n a t u r e  o f  t h e  c o m p u t e r  w h i c h  
p r o v i d e s  im m e d ia te  f e e d b a c k /  v a r i a b i l i t y  i n  p r e s e e n t a t i o n ,  
and  n e u t r a l i t y  o f  r e s p o n s e  and p r i v a c y .
Some p r o f e s s i o n a l  e d u c a t o r s  u r g e  c a u t i o n  a s  c o m p u te r s  
a r e  added t o  t h e  s c h o o l s .  P r i t c h a r d ' s  (1982) o b s e r v a t i o n s  
h a v e  l e d  him t o  c o n c l u d e  t h a t  c o m p u te r s  r e q u i r e  a  c e r t a i n  
l e a r n i n g  s t y l e  t h a t  i s  c h a r a c t e r i z e d  b y  : 1)  m a n u a l  
d e x t e r i t y  a t  t h e  k e y b o a r d ;  2) a t t e n t i o n  t o  d e t a i l  a n d  
a c c u r a c y ;  3) a p t i t u d e  f o r  l e a r n i n g  v i s i b l y ;  4) d e g r e e  o f  
p h y s i c a l  p a s s i v i t y  a n d  a  w i l l i n g n e s s  t o  s i t  s t i l l ;  5) 
p r e f e r e n c e  f o r  w o r k i n g  a l o n e ;  6) s t r o n g  i n t u i t i v e  a n d  
d i a g n o s t i c  a b i l i t y .  He a r g u e s  t h a t  w h i l e  c o m p u t e r s  h a v e  
many u s e s  and s h o u l d  b e  i n c l u d e d  i n  s c h o o l  c u r r i c u l u m s /  n o t  
a l l  s t u d e n t s  a r e  n a t u r a l l y  i n c l i n e d  t o  become p r o f i c i e n t  
c o m p u te r  u s e r s .
A d m i n i s t r a t o r s  who add  c o m p u te r s  t o  t h e i r  s c h o o l s  a r e  
c a u t i o n e d  n o t  t o  v i e w  them  a s  a  p a n a c e a  ( R a i l s b a c k ,  1983) .
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S p e c i f i a l l y ,  a d m i n i s t r a t o r s  a r e  c a u t i o n e d  n o t  t o  do t h r e e  
t h i n g s :  1) t r e a t  t h e  a d d i t i o n  o f  c o m p u t e r s  t o  t h e  s c h o o l
a s  m a g i c ;  2) r u s h  f o r  p u b l i c i t y  a f t e r  t h e  a d d i t i o n  o f  
c o m p u te r s  t o  t h e  s c h o o l ;  and 3) add c o m p u te r s  t o  c l a s s r o o m s  
by  a d m i n i s t a t i v e  d e c i s i o n  w i t h o u t  t e a c h e r  i n p u t .
The o v e r a l l  i m p a c t  o f  c o m p u te r s  on e d u c a t i o n  h a s  been  
c o n s i d e r e d  b y  S h a n e  ( 1 9 8 2 ) .  He m a k e s  f o u r  p r e d i c t i o n s  
a b o u t  t h e  f u t u r e  o f  c o m p u t e r s  a n d  e d u c a t i o n .  F i r s t ,  
c o m p u te r s  w i l l  r e s u l t  i n  l e s s  e m p h a s i s  on t e a c h e r  l e d  math 
d r i l l s  a n d  m o r e  e m p h a s i s  o n  t h e  m e a n i n g s  o f  n u m b e r s  and  
r e c o g n i t i o n  o f  p o s s i b l e  s o l u t i o n s .  S e c o n d ,  w ays  w i l l  b e  
found  f o r  m ic r o c o m p u t e r s  t o  f a c i l i t a t e  work i n  t r a d i t i o n a l  
c l a s s r o o m s ,  e s p e c i a l l y  E n g l i s h ,  s c i e n c e ,  a n d  f o r e i g n  
l a n g u a g e .  T h i r d ,  s c h o o l s  w i l l  g r a d u a l l y  p l a c e  m ore  
e m p h a s i s  on  a d u l t  e d u c a t i o n  a s  t h e  p o p u l a t i o n  o v e r  30 y e a r s  
o f  a g e  r e c o g n i z e s  a  n e e d  f o r  " r e t r o f i t t i n g "  f o r  t h e  
i n f o r m a t i o n  ag e .
Summary a n d  C o n c l u s i o n s  
S i n c e  i t s  b e g i n n i n g  i n  t h e  1 9 6 0 ' s ,  e d u c a t o r s  h a v e  
r e c o g n i z e d  t h e  p o t e n t i a l  o f  CAI.  T h i s  i s  r e v e a l e d  b y  t h e  
n u m b e r  o f  p r o j e c t s  t o  d e v e l o p  c o m p u t e r  b a s e d  c u r r i c u l u m s  
and t h e  number o f  c o m p u te r s  i n  t h e  s c h o o l s  b o t h  n a t i o n a l l y  
and i n  L o u i s i a n a .
G e n e r a l l y ,  co m p u te r  b a s e d  c u r r i c u l u m s  and CAI p ro g ra m s  
d e s i g n e d  t o  s u p p l e m e n t  t h e  e x i s t i n g  c u r r i c u l u m  c a n  b e  
c l a s s i f i e d  i n t o  t h r e e  c a t e g o r i e s :  d r i l l  a n d  p r a c t i c e ,
s i m u l a t i o n ,  a n d  t u t o r i a l  ( G a g n e ,  H a g e r  a n d  R o j a s ,  1 9 8 1 ;
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C o b u r n ,  e t .  a l . ,  1 9 8 2 ;  B a l l ,  1 9 8 4 ;  M a so n ,  B l a n c h a r d  and  
D a n i e l ,  1 9 8 3 ;  B o n n e r ,  1 9 8 4 ;  O l d s ,  1 9 8 4 ;  P a r k e r ,  B a r r y  a n d  
E x n e r ,  1984; B a r t l e y  and L o v e l l ,  1977).
U s in g  a  com puter  i n  t h e  t e a c h i n g / l e a r n i n g  p r o c e s s  i s  
s u p p o r t e d  b y  t h e  l e a r n i n g  t h e o r y  o f  P i a g e t .  T h i s  i s  
p a r t i c u l a r l y  e v i d e n t  i n  t h e  c o n c e p t  o f  t h e  s t u d e n t ' s  a c t i v e  
p a r t i c i p a t i o n  i n  t h e  " c o n s t r u c t i o n "  a n d  s e l e c t i o n  o f  
l e a r n i n g  m a t e r i a l s  w i t h i n  t h e  c o m p u t e r  p r o g r a m  ( E v a n s ,  
1 9 7 3 ;  F o rm a n ,  1 9 7 7 ;  F u r t h ,  1 9 8 1 ;  P i a g e t ,  1 9 7 7 ;  I s a a c s ,  
1 9 7 2 ;  K u l i k ,  1 9 8 1 ;  F i s k ,  1 9 8 4 ;  B a r t l e y  and  L o v e l l ,  1977 ;  
J u d d ,  1 9 8 3 ;  K u c h i n k a s ,  1 9 6 2 ) .
G a g n e ,  Wager a n d  R o j a s  (1981)  h a v e  s u g g e s t e d  n i n e  
e v e n t s  o f  i n s t r u c t i o n  w h i c h  CAI p r o g r a m s  m u s t  i n c l u d e  
t o  make u s e  o f  sound  l e a r n i n g  t h e o r y .
A l th o u g h  e d u c a t o r s  a r e  n o t  i n  a g re e m e n t  a b o u t  "how” o r  
"why” c o m p u t e r s  s h o u l d  b e  a d d e d  t o  t h e  s c h o o l s  ( S a r d e l l o ,  
1 9 8 4 ;  Z a j o n c ,  1 9 8 4 ) ,  a n d  some q u e s t i o n  t h a t  c o m p u t e r s  may 
b e  " d e h u m a n i z i n g ” e d u c a t i o n  ( B i l b u n  and  M axcy ,  1 9 8 3 ) ,  
o t h e r s  e x p r e s s  c o n f i d e n c e  t h a t  i m p r o v e d  t e c h n o l o g y  w i l l  
p r o v i d e  s o l u t i o n s  t o  t h e s e  p r o b le m s  ( S n i d e r ,  1983) .
R e s e a r c h  f i n d i n g s  c o n c e r n i n g  CAI a r e  c o n s i s t e n t  i n  two 
a r e a s .  F i r s t ,  s t u d e n t  and t e a c h e r  a t t i t u d e s  a r e  g e n e r a l l y  
p o s i t i v e  c o n c e r n i n g  CAI when CAI i s  c o m p a r e d  t o  m ore  
t r a d i t i o n a l  i n s t r u c t i o n a l  methods ( C h a n d le r ,  1984;  K u l i k ,  
B a n g e r t  and  W i l l i a m s ,  1 9 8 3 ;  D ia m o n d ,  19 6 9 ;  L a w to n  and  
G e r s c h n e r ,  1 9 8 2 ;  B e i n e r ,  1983; A n e l l i ,  1977).
D e s p i t e  t h e  c o n s i s t e n c y  o f  t h e  f i n d i n g s ,  e a c h  o f  t h e s e
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s t u d i e s  m us t  b e  v ie w e d  w i t h  a c e r t a i n  amount o f  s k e p t i c i s m .  
I n  d i s c u s s i o n s  w i t h  t h i s  w r i t e r ,  a d m i n i s t r a t o r s  who h a v e  
p l a c e d  c o m p u t e r s  i n  t e a c h e r ' s  c l a s s r o o m s  a d m i t  t h a t  t h e  
d e c i s i o n  o f  w h e r e  t o  p l a c e  a c o m p u t e r  was  n o t  b a s e d  on  
r a n d o m  s e l e c t i o n .  T h e  t e a c h e r s  who w e r e  a s k e d  t o  u s e  CAI 
a s  p a r t  o f  t h e  i n s t r u c t i o n a l  p ro g ra m  e i t h e r  v o l u n t e e r e d  o r  
w e r e  s e l e c t e d  b y  a d m i n i s t r a t o r s  b e c a u s e  o f  a  e x p r e s s e d  
i n t e r e s t  i n  t h e  t h e  new t e c h n o l o g y .  T h i s  " s e l e c t i o n "  
f a c t o r  m i g h t  s i g n i f i c a n t l y  i n f l u e n c e  t h e  outcome o f  s t u d i e s  
w h ic h  r e s e a r c h  s t u d e n t  and t e a c h e r  a t t i t u d e s  to w a rd  CAI.
A s e c o n d  c o n s i s t e n t  f i n d i n g  o f  CAI,  i s  t h a t  e x p o s u r e  
t o  CAI h a s  a  g e n e r a l l y  p o s i t i v e  e f f e c t  o n  a c h i e v e m e n t  
( K u l i k ,  B a n g e r t  and W i l l i a m s ,  1983;  K u l i k ,  K u l i k  and Cohen, 
1 9 8 0 ;  B l a n c h a r d  a n d  S m i t h ,  1 9 8 5 ;  J o i n e r ,  1 9 7 7 ;  R a g o s t a ,  
1 9 8 3 ;  B a l i a s ,  1 9 8 2 ;  A n e l l i ,  1 9 7 7 ;  F l e t c h e r  a n d  A t k i n s o n ,  
1 9 7 2 ;  B a r t l e y ,  1 9 7 8 ;  B u r n s  a n d  B ozem an ,  1 9 6 1 ;  K e r s l e y ,  
H u n t e r  a n d  S e i d e l ,  1 9 8 3 ;  V i n s o n h a l e r  a n d  B a s s ,  1 9 7 2 ;  
B l a n c h a r d  a n d  S m i t h ,  1 9 8 5 ;  J o h a n s e n  a n d  T e n n y s o n ,  1 9 8 3 ;  
J a m is o n  and  L o v a t t ,  1983;  C a m p b e l l ,  L in d s e y  and A t k i n s o n ,  
1 9 7 5 ;  A l e s s i ,  S i e g e l ,  S i l v e r  a n d  B a r n e s ,  1 9 8 2 ;  E l f n e r ,  
1974 ;  D o w l in g ,  1982;  T r i f i l e t t i ,  F r i t h  and  A r m s t r o n g ,  1984; 
V e r n o n ,  1 9 8 3 ;  L i t m a n ,  1 9 7 3 ;  H a r s h ,  1 9 8 3 ;  N o l a n  a n d  R y b a ,  
1984 ;  P e a r s o n  and G ib s o n ,  1983;  Pob lm an  and Edwards ,  1983; 
S i e g e l  a n d  S i m u t i s ,  1 9 7 9 ;  F e d e r i c o ,  1 9 8 4 ;  F l e t c h e r  a n d  
A t k i n s o n ,  1 9 7 2 ;  G a d z e l l a ,  1 9 8 2 ;  G e r r e l  a n d  M a s o n ,  1 9 8 3 ;  
E d w ard s ,  N o r t o n ,  T a y l o r  W eiss  and  D u s s e l d o r p ,  1975) .
T he  r e s u l t s  o f  a n y  s t u d y  c o m p a r i n g  a  c o n t r o l  g r o u p  
r e c e i v i n g  t r a d i t o n a l  i n s t r u c t i o n  w i t h  an  e x p e r i m e n t a l  g ro u p
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r e c e i v i n g  CAI m us t  b e  exam ined  w i t h  c a u t i o n  b e c a u s e  o f  t h e  
" Jo h n  Henry E f f e c t "  d i s c u s s e d  by  Cam pbel l  ( 1 9 8 0 ) .
E x p e r i e n t i a l  k n o w le d g e  c o n c e r n i n g  CAI i n d i c a t e s  t h a t  
c o m p u te r s  h a v e  a l r e a d y  had  a  s i g n i f i c a n t  im p a c t  on  t h e  way 
t e a c h e r s  a n d  s t u d e n t s  v i e w  e d u c a t i o n  ( S h a n e ,  1 9 8 2 ;  S h a n e ,  
1 9 8 4 ;  S t e f f i n ,  1 9 8 3 ;  H e n n i n g s ,  1 9 8 3 ;  B l a i r  a n d  L o b e l l o ,  
1 9 6 4 )  a n d  t h a t  d e s p i t e  e x p r e s s e d  c o n c e r n  a b o u t  t h e  
a v a i l a b i l i t y  o f  q u a l i t y  c o u r s e w a r e  (Helm ed,  1982;  H u n t e r ,  
1 9 8 3 ) ,  t e a c h e r s  a n d  s t u d e n t s  a r e  d e v i s i n g  ways t o  u s e  t h e  
e x i s t i n g  h a rd w a r e  and  s o f t w a r e  e f f e c t i v e l y  i n  c l a s s r o o m s  
( Z a h a r i a s ,  1983;  C a l d w e l l ,  1984;  Jo h n s o n  and  S t e r k e l ,  1984; 
Womble, 1984; S t a r s h i n e  and  F o r t s o n ,  1984; Sm ith  and G ray ,  
1983;  S c h w a r t z ,  1982;  H u n t e r ,  1983;  S c h w a r tz ,  1983) .  H o s t  
o f  a l l ,  e x p e r i e n t i a l  k n o w le d g e  shows e d u c a t o r s  t h a t  more 
r e s e a r c h  i s  n e e d e d .  "We c a n n o t  im p ro v e  o u r  s c h o o l s  w i t h o u t  
f i r s t  d e t e r m i n i n g  how t o  c o p e . . . "  w i t h  t h e  a g e  o f  
i n f o r m a t i o n  (Shane ,  1982).
Some i s s u e s  a r e  n o t  t h o r o u g h l y  a d d r e s s e d  b y  t h e  
l i t e r a t u r e .  One o f  t h e s e  i s s u e s  i s  w h e t h e r  l o n g  t e r m  
e x p o s u r e  t o  CAI p o s i t i v e l y  e f f e c t s  s t a n d a r d i z e d  a c h i e v e m e n t  
t e s t  s c o r e s .  T h i s  i s  t h e  f i r s t  i s s u e  a d d r e s s e d  b y  t h i s  
s t u d y .
A s e c o n d  i s s u e  n o t  t h o r o u g h l y  a d d r e s s e d  b y  t h e  
l i t e r a t u r e  i s  t h e  r e l a t i o n s h i p  b e tw ee n  t h e  amount o f  t i m e  
s p e n t  i n  i n t e r a c t i o n  w i t h  CAI a n d  a c h i e v e m e n t .  Some 
r e s e a r c h e r s  h a v e  c o n c l u d e d  t h a t  CAI c a n  r e d u c e  t h e  amount 
o f  t i m e  n e e d e d  t o  m a s t e r  c e r t a i n  b l o c k s  o f  i n s t r u c t i o n a l
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m a t e r i a l  ( K u l i k ,  B a n g e r t  and W i l l i a m s ,  1983; K u l i k ,  K u l i k  
a n d  C o h e n ,  1 9 8 0 ;  E d w a r d s ,  N o r t o n ,  T a y l o r ,  W e i s s  a n d  
D u s s e l d o r p ,  1 9 7 5 ) .  What i s  n o t  a d d r e s s e d  by  t h e  r e s e a r c h  
l i t e r a t u r e  i s  t h e  n a t u r e  o f  t h e  r e l a t i o n s h i p  b e tw een  CAI, 
t i m e ,  and a c h i e v e m e n t .  To r e s e a r c h  t h i s  r e l a t i o n s h i p ,  t im e  
must  b e  v iew ed  i n  t e r m s  o f  t h e  number o f  m in u te s  o f  a c t u a l  
com pu te r  u s e  by a s t u d e n t  p a r t i c i p a t i n g  i n  CAI. The seco nd  
i s s u e  a d d r e s s e d  by  t h i s  s t u d y  i s  t i m e  a n d  i t s  e f f e c t  on  
a c h i e v e m e n t .
CHAPTER III
METHODOLOGY
I n t r o d u c t i o n
The r e v i e w  o f  s e l e c t e d  r e s e a r c h  l i t e r a t u r e  p r e s e n t e d  
i n  C h a p te r  I I  s u g g e s t s  t h a t  f o u r  i s s u e s  c o n c e r n i n g  CAI have 
n o t  b e e n  t h o r o u g h l y  i n v e s t i g a t e d .  T h i s  s t u d y  w i l l  p r o v i d e  
f u r t h e r  i n s i g h t  i n t o  t h e s e  i s s u e s .
T e s t e d  a r e  two g e n e r a l  h y p o t h e s e s .  The f i r s t  r e l a t e s  
t o  c o n f i r m i n g  a  r e l a t i o n s h i p  w h i c h  i s  i n f e r r e d  f r o m  t h e  
r e v i e w  o f  l i t e r a t u r e ;  n a m e ly ,  t h a t  s t u d e n t s  exposed  t o  CAI 
w i l l  show h i g h e r  l e v e l s  o f  a c h i e v e m e n t  t h a n  s t u d e n t s  
w i t h o u t  CAI e x p e r i e n c e .  The s e c o n d  h y p o t h e s i s  t e s t s  t h e  
r e l a t i o n s h i p  b e t w e e n  t h e  a m o u n t  o f  c o m p u t e r  i n t e r a c t i o n  
t i m e , and a c h i e v e m e n t ,  and g r a d e  l e v e l .
B e f o re  s t a t i n g  t h e  r e s e a r c h  h y p o t h e s e s  and d e s c r i b i n g  
d a t a  c o l l e c t i o n ,  r e s e a r c h  d e s i g n  and a n a l y s i s  p r o c e d u r e s ,  
i t  i s  n e c e s s a r y  t o  d e s c r i b e  t h e  s a m p l e  p o p u l a t i o n ,  
m a t e r i a l s  and p r o c e d u r e s ,  and t h e  o p e r a t i o n a l  d e f i n i t i o n s  
which  a r e  u sed .
Saaplft Population
The s u b j e c t s  f o r  t h i s  r e s e a r c h  w i l l  b e  C h a p t e r  I  
s t u d e n t s  u s i n g  t h e  Computer  C u r r i c u l u m  C o r p o r a t i o n ' s  (CCC) 
p ro g ram  o f  CAI i n  g r a d e s  3 ,  4 ,  5 f o r  t h e  s c h o o l  y e a r s  1983-  
84 a n d  1 9 8 4 - 8 5  i n  EBRP s c h o o l s .  I n  a d d i t i o n ,  C h a p t e r  I  
s t u d e n t s  a t  s c h o o l s  n o t  u s i n g  a n y  f o r m  o f  CAI w i l l  b e  UBed 
a s  a  c o n t r o l  g ro u p .  S c h o o ls  u s i n g  CCC i n  g r a d e s  3 ,  4 , 5  i n
1983-84  w ere  Broadmoor,  N o r th  H ig h la n d s ,  C r e s tw o o d ,  P a r k ,
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Beechwood and  Ryan. S c h o o l s  u s i n g  CCC I n  g r a d e s  3 ,  4 ,  5 I n  
1 9 8 4 - 8 5  w e r e  B r o a d m o o r  a n d  P a r k .  C h a p t e r  I  s c h o o l s  n o t  
u s i n g  a n y  f o r m  o f  CAI i n  1 9 8 3 - 8 4  o r  1 9 8 4 - 8 5  w e r e  M e r r y d a l e ,  
G r e e n v i l l e ,  and B r o w n f i e l d .
T o t a l  n u m b e r  o f  s t u d e n t s  i n  CCC i n  1 9 8 3 - 8 4  was 
a p p r o x i m a t e l y  2 3 0 .  T o t a l  n u m b er  o f  s t u d e n t s  u s i n g  CCC i n
1984-85  was a p p r o x i m a t e l y  100. T o t a l  number o f  s t u d e n t s  i n  
t h e  c o n t r o l  g r o u p  i n  1983-84  was a p p r o x i m a t e l y  100. T o t a l  
n u m b e r  o f  s t u d e n t s  i n  t h e  c o n t r o l  g r o u p  i n  1 9 8 4 - 8 5  was 
a p p r o x i m a t e l y  100.
EBRP S c h o o l s  w e r e  s e l e c t e d  f o r  s e v e r a l  r e a s o n s .  
F i r s t ,  t h e  r e s e a r c h e r ' s  home i s  i n  E a s t  B a to n  Rouge P a r i s h ;  
t h i s  f a c i l i t a t e d  t h e  c o l l e c t i o n  o f  d a t a  a n d  o n - s i t e  
v i s i t a t i o n s .  S e c o n d ,  s c h o o l  c o r p o r a t i o n  o f f i c i a l s  
i n d i c a t e d  t h a t  t h e  d a t a  n e e d e d  f o r  t h i s  s t u d y  w o u l d  b e  made 
a v a i l a b l e  t o  t h e  r e s e a r c h e r .  T h i r d ,  d a t a  n e e d e d  f o r  t h i s  
r e s e a r c h  p r o j e c t  was  b e i n g  c o l l e c t e d  b u t  n o t  a n a l y z e d  i n  
t h e  manner p r o p o s e d  by  t h i s  s t u d y .  I t  i s  t h e  r e s e a r c h e r ' s  
b e l i e f  t h a t  a n a l y s i s  o f  t h i s  d a t a  w i l l  b e  o f  u s e  t o  EBRP 
S c h o o l s  f o r  p l a n n i n g  and e v a l u a t i o n  p u r p o s e s .
EEttGe.dujLe& and Materials
CM. M o n t h l y  R e p o r t s , .  T he  CCC p r o g r a m  r o u t i n e l y  
c o m p i l e s  a r e p o r t  o f  s t u d e n t  p r o g r e s s .  The end o f  t h e  y e a r  
r e p o r t  t o t a l s  a l l  o t h e r  r e p o r t s  and  p r o v i d e s  a l l  a v a i l a b l e  
i n f o r m a t i o n  on  e a c h  B t u d e n t  i n  t h e  p r o g r a m  a n d  i n c l u d e s  
s c h o o l  a t t e n d e d ,  g r a d e  l e v e l ,  i n d i v i d u a l  s t u d e n t  com p u te r  
i d e n t i f i c a t i o n  n u m b e r ,  s t u d e n t  n am e ,  t o t a l  n u m b e r  o f
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m i n u t e s  s p e n t  on  t h e  c o m p u t e r  a n d  a c h i e v e m e n t  g a i n s  i n  
g r a d e  l e v e l  e q u i v a l e n t s .  R e p o r t s  f o r  1983-84 and  1984-85 
w i l l  b e  u s e d  a s  a  s o u r c e  o f  d a t a  i n  t h i s  s t u d y .
A c h iev e m e n t  T e s t s ^  A l l  s t u d e n t s  i n  t h e  EBRP C h a p te r  I  
P r o g r a m  a r e  t e s t e d  t w i c e  e a c h  y e a r ,  i n  O c t o b e r  a n d  A p r i l  
u s i n g  t h e  C o m p r e h e n s i v e  A s s e s s m e n t  P r o g r a m  A c h i e v e m e n t  
T e s t ,  p u b l i s h e d  b y  S c o t t ,  F o r e s m a n ,  and  Company.  R e s u l t s  
a r e  u s e d  by  t h e  s c h o o l  s y s t e m  a s  a  p r e t e s t  a n d  p o s t t e s t .  
S c o r e s  f r o m  t h e  1 9 8 3 - 8 4  a n d  1 9 8 4 - 8 5  s c h o o l  y e a r  w i l l  b e  
u t i l i z e d  i n  t h i s  s t u d y .
Data. Collection
D a t a  c o l l e c t i o n  w i l l  b e  f a c i l i t a t e d  by  t h e  u s e  o f  a  
D a ta  C o l l e c t i o n  S h e e t  ( see  Appendix  A). S t u d e n t s  u s i n g  CCC 
w i l l  b e  i d e n t i f i e d  t h r o u g h  t h e  u s e  o f  t h e  End o f  Y e a r  
R e p o r t  which  l i s t s  t h e  s t u d e n t ,  i d e n t i f i e s  t h e  s c h o o l ,  t h e  
s u b j e c t  a r e a  ( e .g . ,  r e a d i n g  o r  m a th ) ,  t h e  number o f  m in u te s  
o f  c o m p u t e r  i n t e r a c t i o n ,  a nd  t h a t  s t u d e n t ' s  A c h i e v e m e n t  
G a i n s  S c o r e .  The End o f  Y e a r  R e p o r t s  a r e  s t o r e d  a t  t h e  
I n s t r u c t i o n a l  R e so u rc e  C e n te r  i n  t h e  o f f i c e  o f  t h e  D i r e c t o r  
o f  F e d e r a l  P r o g r a m s ,  Dr .  H o u s t o n  J e n k s .  P r e  an d  p o s t t e s t  
a c h i e v e m e n t  t e s t  s c o r e s  f rom  t h e  C om prehens ive  A ssessm e n t  
Program  w i l l  be  fo u n d  f o r  e a c h  CAI s t u d e n t  by u s i n g  r e c o r d s  
s t o r e d  a t  t h e  EBRP S c h o o l  R e s e a r c h  D ep ar tm en t .  A ch ievem en t  
t e s t  s c o r e s  f o r  C h a p t e r  I  s t u d e n t s  n o t  u s i n g  CAI w i l l  b e  
f o u n d  b y  f i r s t  o b t a i n i n g  a l i s t  o f  C h a p t e r  I  s t u d e n t s  a t  
s c h o o l s  n o t  p a r t i c i p a t i n g  i n  CAI a n d  t h e n  u s i n g  t h i s  l i s t  
t o  l o c a t e  t e s t  s c o r e s .  A t  no t im e  w i l l  s t u d e n t s ,  t e a c h e r s ,
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o r  a i d e s  b e  r e f e r r e d  t o  b y  name e x c e p t  f o r  p u r p o s e s  o f  
e n c o d i n g  d a t a .
B e a e a r c h  Design*. E e n e a x e h  v a r i a b l e s  a n d  
O p e r a t i o n a l  D e f i n i t i o n s  
To t e s t  t h e  r e s e a r c h  q u e s t i o n s  s t a t e d  i n  C h a p te r  I  i t  
w i l l  b e  n e c e s s a r y  t o  c o n s i s t e n t l y  o p e r a t i o n a l i z e  k e y  
r e s e a r c h  v a r i a b l e s .  T h ese  a r e  e x p l a i n e d  b e lo w .
E x p e r i m e n t a l  Groups
T h e r e  a r e  t h r e e  E x p e r i m e n t a l  Groups i n  t h i s  s t u d y .
1. E x p e r i m e n t a l  Group I  c o n t a i n s  t h o s e  s t u d e n t s  who h a v e  
r e c e i v e d  a t  l e a s t  o n e  m o n th  o f  CAI i n s t r u c t i o n  i n  b o t h  
r e a d i n g  and  math .
2 .  E x p e r i m e n t a l  G r o u p  I I  c o n t a i n s  t h o s e  s t u d e n t s  who 
h a v e  r e c e i v e d  a t  l e a s t  o n e  m o n th  o f  CAI i n s t r u c t i o n  i n  
r e a d i n g  o n l y .
3 .  E x p e r i m e n t a l  G ro u p  I I I  c o n t a i n s  t h o s e  s t u d e n t s  who 
h a v e  r e c e i v e d  a t  l e a s t  o ne  month  o f  CAI i n s t r u c t i o n  i n  math  
o n l y .
C o n t r o l  Group
T he  C o n t r o l  G r o u p  i n  t h i s  s t u d y  i s  c o m p o s e d  o f  s t u ­
d e n t s  who r e c e i v e d  no CAI i n  r e a d i n g  o r  math.
P r i m a r y  I n d e p e n d e n t  V a r i a b l e s
T h e r e  a r e  t w o  I n d e p e n d e n t  V a r i a b l e s  o f  p r i m a r y  
i m p o r t a n c e  t o  t h i s  s t u d y .
1 *  i n t e - r a o t l o i i  T im a*  T he  f i r s t  P r i m a r y  I n d e p e n d e n t
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V a r i a b l e  i n  t h i s  s t u d y  i s  i n t e r a c t i o n  t i m e ,  r e f e r r e d  t o  a s  
t h e  I-TIME v a r i a b l e  t h r o u g h o u t  t h i s  s t u d y .  The f i n d i n g s  o f  
p r e v i o u s  s t u d i e s  i n d i c a t e  t h a t  a  r e l a t i o n s h i p  e x i s t s  b e ­
tw een  t h e  amount o f  co m p u te r  i n t e r a c t i o n  t im e  and a c h i e v e ­
m e n t .  T h e s e  s t u d i e s  s u g g e s t  t h a t  t h e  a m o u n t  o f  s t u d e n t  
t im e  n e e d e d  f o r  l e a r n i n g  may b e  r e d u c e d  i f  s t u d e n t s  r e c e i v e  
CAI. C h a p te r  I  s c h o o l s  p a r t i c i p a t i n g  i n  CAI a r e  c o l l e c t i n g  
d a t a  o n  I n t e r a c t i o n  T im e  i n  t e r m s  o f  t h e  t o t a l  n u m b e r  o f  
m i n u t e s  t h e  s t u d e n t  s p e n t  i n t e r a c t i n g  w i t h  t h e  c o m p u t e r .  
The c o m p u t e r  t a b u l a t e s  a n d  r e p o r t s  e a c h  m o n th  t h e  t o t a l  
n u m b e r  o f  m i n u t e s  e a c h  s t u d e n t  s p e n t  i n  i n t e r a c t i o n  w i t h  
t h e  c o m p u t e r .  T he  End o f  Y e a r  r e p o r t  p r o v i d e s  t h e  t o t a l  
n um b er  o f  m i n u t e s  e a c h  s t u d e n t  s p e n t  i n  i n t e r a c t i o n  f o r  
t h a t  y e a r .  To t e s t  t h i s  v a r i a b l e ,  I -T IM E  i s  o p e r a t i o n ­
a l i z e d  i n  two s p e c i f i c  ways:
1. I - T I M E  v e r s u s  N O -I-T IM E  E x p o s u r e .  By d e f i n i t i o n ,  
t h e  c o n t r o l  g r o u p  h a s  NO-I-TIME.
2. I -TIM  E-MINUTES w i l l  b e  t h e  i n d e p e n d e n t  v a r i a b l e  which  
m e a s u r e s  t h e  number o f  m in u t e s  o f  CAI e x p o s u r e .
2. G rade  L e v e l .  A s e c o n d  P r i m a r y  I n d e p e n d e n t  V a r i a b l e  
i n  t h i s  s t u d y  i s  s t u d e n t  g r a d e  l e v e l .  T h i s  i s  an i m p o r t a n t  
v a r i a b l e  i n  t h i s  s t u d y  b e c a u s e  a  r e v i e w  o f  t h e  l i t e r a t u r e  
d o e s  n o t  i n d i c a t e  w h e t h e r  CAI m ak es  a m ore  s i g n i f i c a n t  
d i f f e r e n c e  i n  a c h i e v e m e n t ,  i f  a n y ,  a t  s p e c i f i c  g r a d e  
l e v e l s .  S t a t e d  i n  o t h e r  w o r d s ,  how d o e s  t h e  g r a d e  l e v e l  o f  
a  s t u d e n t  ( e . g . ,  3 ,  4 ,  5)  a f f e c t  CA I  a t t r i b u t e d
a c h ie v e m e n t?
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Each  E x p e r i m e n t a l  Group and  t h e  C o n t r o l  Group c o n t a i n s  
s t u d e n t s  f r o m  g r a d e s  t h r e e #  f o u r  a n d  f i v e .  To t e s t  t h i s  
v a r i a b l e  a c h i e v e m e n t  w i l l  b e  m e a s u r e d  w i t h i n  e a c h  
E x p e r i m e n t a l  Group by  g r a d e  l e v e l .
S e c o n d a r y  i n d e p e n d e n t  V a r i a b l e s
T h e r e  a r e  tw o  i n d e p e n d e n t  v a r i a b l e s  o f  s e c o n d a r y  
i m p o r t a n c e  t o  t h i s  s t u d y .
1 .  E f f e c t s  S c h o o l  S e t t i n g .. S c h o o l s  w i l l  b e  
i d e n t i f i e d  f o r  p u r p o s e s  o f  a c o n t r o l  v a r i a b l e  t o  d e t e r m i n e  
w h e t h e r  a c h i e v e m e n t  o r  n o n - a c h i e v e m e n t  i s  s p e c i f i c a l l y  
r e l a t e d  t o  c e r t a i n  s c h o o l s  more t h a n  o t h e r s  o r  i f  a c h i e v e ­
ment i s  g e n e r a l l y  d i s t r i b u t e d  a c r o s s  d i f f e r e n t  s c h o o l s .
2 .  E f f e c t s  o f  Y e a r  o f  I n s t r u c t i o n ^  S i n c e  i n s t r u c t i o n  
t o o k  p l a c e  i n  t h e  1 9 8 3 - 8 4  a n d  1 9 8 4 - 8 5  s c h o o l  y e a r s ,  d a t a  
f ro m  t h e s e  two y e a r s  w i l l  b e  compared  t o  d e t e r m i n e  i f  t h e r e  
a r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  r e s u l t s  r e l a t e d  t o  t h e  y e a r  
o f  i n s t r u c t i o n .
D e p e n d e n t  V a r i a b l e s
The d e p e n d e n t  o r  ou tcom e v a r i a b l e  i n  t h i s  s t u d y  w i l l  
b e  t h e  m e a s u r e d  a m o u n t  o f  s t u d e n t  a c h i e v e m e n t .  S t u d e n t  
a c h i e v e m e n t  w i l l  b e  o p e r a t i o n a l i z e d  a s  t h e  D i f f e r e n t i a l  
A c h ie v e m e n t  S c o r e  and A c h ie v e m e n t  G a in s .  Each i s  e x p l a i n e d  
b e lo w .
1. D i f f e r e n t i a l  A c h i e v e m e n t  S o o n e r  A d i f f e r e n t i a l  
a c h i e v e m e n t  s c o r e  (DAS) w i l l  b e  c a l c u l a t e d  f o r  e a c h  s t u d e n t  
i n  t h e  s t u d y  f o r  r e a d i n g  a n d  m a t h .  The  s o u r c e  o f  t h i s
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i n f o r m a t i o n  w i l l  b e  t h e  C o m p re h e n s iv e  A s s e s s m e n t  P ro g ram  
T e s t  (CAPS) a d m i n i s t e r e d  e a c h  f a l l  and s p r i n g  t o  C h a p t e r  I  
s t u d e n t B  b y  t h e  EBRP S c h o o l s .  To compute  t h e  DAS t h e  E q u a l  
I n t e r v a l  S c o r e  (EIS) w i l l  b e  u s e d .  The EIS i s  computed  on a  
s c a l e  o f  0 - 9 9 9 .  S c o r e s  c a n  b e  a d d e d  a n d  s u b t r a c t e d  f o r  
p u r p o s e s  o f  c o m p a r i s o n .  The p r e  and  p o s t t e s t  EIS f o r  math 
and r e a d i n g  w i l l  b e  r e c o r d e d  f o r  e a c h  s t u d e n t .  The p r e t e s t  
s c o r e s  w i l l  b e  s u b t r a c t e d  f r o m  t h e  p o s t t e s t  s c o r e s  t o  
o b t a i n  t h e  DAS.
T h i s  p r o c e d u r e  w i l l  a p p r o x i m a t e  r a t i o  d a t a  and  s a t i s f y  
t h e  a s s u m p t i o n s  n e e d e d  f o r  r e g r e s s i o n  a n a l y s i s .
2. A c h ie v e m e n t  G a in s t  The A c h ie v e m e n t  G a in s  S c o r e  (AGS) 
i s  t h e  s c o r e  c o m p u t e d  b y  t h e  c o m p u t e r  a s  p a r t  o f  t h e  CAI 
p r o g r a m  a n d  r e p o r t e d  m o n t h l y  i n  w r i t t e n  f o r m  f o r  e a c h  
s t u d e n t  p a r t i c i p a t i n g  i n  t h e  p r o g r a m .  E ach  s t u d e n t ' s  
a c h i e v e m e n t  l e v e l  i s  c o n t i n u o u s l y  m o n i t o r e d  b y  t h e  CAI 
p ro g ra m  so  t h e s e  s c o r e s  a r e  t h e  m o s t  c u r r e n t  a s s e s s m e n t  o f  
s t u d e n t  l e a r n i n g .  T h e  A c h i e v e m e n t  G a i n s  S c o r e s  a r e  
r e p o r t e d  i n  t e r m s  o f  g r a d e  l e v e l  e q u i v a l e n t s .  T h i s  s c o r e  
i s  t h e  m e a su re d  d i f f e r e n c e  b e tw ee n  t h e  s t u d e n t  a c h i e v e m e n t  
l e v e l  when  a  p a r t i c u l a r  s t u d e n t  b e g a n  CAI a n d  t h a t  sam e  
s t u d e n t ' s  p r e s e n t  a c h i e v e m e n t  l e v e l .
G e n e r a l  Hy p o t h e s i s  X
S t u d e n t s  e x p o s e d  t o  CAI i n  a  s p e c i f i c  s u b j e c t  a r e a  
( e . g . r  r e a d i n g ,  m a th )  w i l l  h a v e  s t a t i s t i c a l l y  h i g h e r  
d i f f e r e n t i a l  a c h i e v e m e n t  t e s t  s c o r e s  (DAS) i n  t h a t  s u b j e c t
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a r e a  t h a n  s t u d e n t s  i n  t h e  c o n t r o l  g roup .
fi.ea.exal flypathesis II  
W i t h i n  s p e c i f i c  g r a d e  l e v e l s  ( e . g . r 3 ,  4 ,  5 ) ,  t h e  
d i f f e r e n t i a l  a c h i e v e m e n t  s c o r e  and t h e  A ch iev em en t  Ga ins  
S c o r e s  w i l l  v a r y  a s  a  f u n c t i o n  o f  t h e  a m o un t  o f  r e c o r d e d  
s t u d e n t  com pute r  i n t e r a c t i o n  t im e .
B a t a  A n a l y s i s
To t e s t  G e n e r a l  H y p o th e s i s  #1,  d a t a  w i l l  be  a n a l y z e d  
t o  a d d r e s s  t h e s e  q u e s t i o n s :
1.  Do s t u d e n t s  i n  t h e  E x p e r i m e n t a l  G r o u p s  ( t h o s e  s t u d e n t s  
who r e c e i v e d  CAI) h a v e  s t a t i s t i c a l l y  h i g h e r  l e v e l s  o f  
a c h i e v e m e n t  i n  r e a d i n g  and m ath r a s  t e s t e d  by  CAPS t h a n  t h e  
C o n t r o l  Group ( s t u d e n t s  who d i d  n o t  r e c e i v e  CAD?
2. Do s t u d e n t s  i n  E x p e r i m e n t a l  Group I  ( t h o s e  s t u d e n t s  who 
r e c e i v e d  CAI i n  r e a d i n g  and math) h a v e  s t a t i s t i c a l l y  h i g h e r  
l e v e l s  o f  a c h i e v e m e n t  i n  r e a d i n g  a n d  m a t h ,  a s  t e s t e d  b y  
CAPS, t h a n  s t u d e n t s  i n  t h e  C o n t r o l  Group?
3. Do s t u d e n t s  i n  E x p e r i m e n t a l  G ro up  I I  ( s t u d e n t s  who 
r e c e i v e d  CAI i n  r e a d i n g  o n l y )  h a v e  s t a t i s t i c a l l y  h i g h e r  
l e v e l s  o f  a c h i e v e m e n t  i n  r e a d i n g ,  a s  t e s t e d  b y  CAPS, t h a n  
s t u d e n t s  i n  t h e  C o n t r o l  Group?
4. Do s t u d e n t s  i n  E x p e r i m e n t a l  G ro u p  I I I  ( s t u d e n t s  who 
r e c e i v e d  CAI i n  math  o n l y )  h a v e  s t a t i s t i c a l l y  h i g h e r  l e v e l s  
o f  a c h i e v e m e n t  i n  m ath ,  a s  t e s t e d  b y  CAPS, t h a n  s t u d e n t s  i n  
t h e  C o n t r o l  Group?
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5 .  Do s t u d e n t s  i n  E x p e r i m e n t a l  G ro u p  I I  ( t h o s e  s t u d e n t s  
w i t h  CAI i n  r e a d i n g  o n l y )  h a v e  h i g h e r  a c h i e v e m e n t  i n  
r e a d i n g  t h a n  E x p e r i m e n t a l  G r o u p  I I I  ( t h o s e  w i t h  CAI i n  
m a th )  a n d  E x p e r i m e n t a l  G r o u p  I  ( t h o s e  w i t h  CAI i n  r e a d i n g  
and m ath )?
6. Do s t u d e n t s  i n  E x p e r i m e n t a l  Group I I I  ( t h o s e  w i t h  CAI i n  
m a t h  o n l y )  h a v e  h i g h e r  a c h i e v e m e n t  i n  m a t h  t h a n  E x p e r i ­
m e n t a l  Group I I  ( t h o s e  w i t h  CAI i n  r e a d i n g  o n l y )  and E x p e r ­
i m e n t a l  Group I  ( t h o s e  w i t h  CAI i n  r e a d i n g  and m ath )?
7. Do s t u d e n t s  i n  E x p e r i m e n t a l  Group I  ( t h o s e  w i t h  CAI i n  
r e a d i n g  and math) h a v e  h i g h e r  a c h i e v e m e n t  a t  g r a d e  3 ,  4 ,  o r  
5?
8. Do s t u d e n t s  i n  E x p e r i m e n t a l  Group I I  ( t h o s e  w i t h  CAI i n  
r e a d i n g  o n l y )  h a v e  h i g h e r  a c h i e v e m e n t  a t  g r a d e  3 ,  4 ,  o r  5?
9. Do s t u d e n t s  i n  E x p e r i m e n t a l  Group I I I  ( t h o s e  w i t h  CAI i n  
m ath  o n l y )  h a v e  h i g h e r  a c h i e v e m e n t  a t  g r a d e  3 ,  4 ,  o r  5?
To t e s t  t h e s e  h y p o t h e s e s ,  a  o n e - w a y  a n a l y s i s  o f  
v a r i a n c e  i n v o l v i n g  t h e  t w e l v e  g r o u p s  ( 4 x 3  f a c t o r i a l  
s t r u c t u r e )  w i l l  b e  p e r f o r m e d  t o  a l l o w  c o n t r a s t s  among t h e  
means u t i l i z i n g  S c h e f f e ' s  m ethod  f o r  m u l t i p l e  c o m p a r i s o n s .
I t  i s  e s t i m a t e d  t h a t  w i t h  a  s a m p l e  s i z e  o f  
a p p r o x i m a t e l y  330 e a c h  c e l l  w i l l  c o n t a i n  a n  N o f  10 o r  
more.  However ,  d u e  t o  t h e  n a t u r e  o f  t h e  d a t a ,  t h i s  may n o t  
b e  p o s s i b l e .
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T h e  r e v i e w  o f  t h e  l i t e r a t u r e  s u g g e s t s  t o  t h i s  
r e s e a r c h e r  t h a t  t h e r e  s h o u l d  b e  s i g n i f i c a n t  d i f f e r e n c e s  i n  
a c h i e v e m e n t  f o r  s t u d e n t s  e x p o s e d  t o  CAI a n d  t h o s e  who a r e  
n o t . .
To t e s t  G e n e r a l  H y p o t h e s i s  # 2 ,  d a t a  w i l l  b e  
a n a l y z e d  t o  a d d r e s s  t h e  f o l l o w i n g  q u e s t i o n s :
1. F o r  s t u d e n t s  i n  t h e  E x p e r i m e n t a l  G ro up s ,  a t  t h e  t h i r d ,  
f o u r t h ,  a n d  f i f t h  g r a d e  l e v e l ,  w h a t  i s  t h e  r e l a t i o n s h i p  
b e tw e e n  A c h ie v e m e n t  G a i n s ,  DAS and  I-TIME-MINUTES?
2 .  F o r  t h i r d  g r a d e  s t u d e n t s  i n  E x p e r i m e n t a l  G r o u p s  I ,  I I ,  
a n d  I I I ,  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  A c h i e v e m e n t  
G a i n s ,  DAS and I-TIM E-HI MUTES, how d o e s  t h i s  r e l a t i o n s h i p  
c o m p a r e  t o  t h e  sam e  r e l a t i o n s h i p  c o m p u t e d  f o r  f o u r t h  a n d  
f i f t h  g r a d e  s t u d e n t s ?
3. F o r  f o u r t h  g r a d e  s t u d e n t s  i n  E x p e r i m e n t a l  Groups I ,  I I ,  
a n d  I I I ,  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  A c h i e v e m e n t  
G a i n s ,  DAS and  I-TIME-MINUTES, how d o e s  t h i s  r e l a t i o n s h i p  
c o m p a r e  t o  t h e  sam e  r e l a t i o n s h i p  c o m p u t e d  f o r  t h i r d  a n d  
f i f t h  g r a d e  s t u d e n t B ?
4 .  F o r  f i f t h  g r a d e  s t u d e n t s  i n  E x p e r i m e n t a l  G r o u p s  I ,  I I ,  
a n d  I I I ,  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  A c h i e v e m e n t  
g a i n s ,  DAS a n d  I - T I M E - M I N U T E S ,  a n d  how d o e s  t h i s  
r e l a t i o n s h i p  compare  t o  t h e  same r e l a t i o n s h i p  computed  f o r  
t h i r d  and  f o u r t h  g r a d e  s t u d e n t s ?
5. F o r  a l l  s t u d e n t s  i n  E x p e r i m e n t a l  Group I  ( t h o s e  w i t h  CAI
60
i n  r e a d i n g  a n d  m a th )  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  
A c h iev e m e n t  G a i n s ,  DAS and  I-TIME-MINUTES?
6.  F o r  a l l  s t u d e n t s  i n  E x p e r i m e n t a l  G ro u p  I I  ( t h o s e  w i t h  
CAI i n  r e a d i n g  o n l y )  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  
A c h ie v e m e n t  G a in s ,  DAS and I-TIME-MINUTES?
7. F o r  a l l  s t u d e n t s  i n  E x p e r i m e n t a l  G ro u p  I I I  ( t h o s e  w i t h  
CAI i n  m a th  o n l y )  wha t  i s  t h e  r e l a t i o n s h i p  b e tw ee n  A c h i e v e ­
ment G a i n s ,  DAS and I-TIME-MINUTES?
S t a t e d  i n  o t h e r  w o r d s ,  f o r  a l l  E x p e r i m e n t a l  G r o u p s ,  
e a c h  i n d i v i d u a l  E x p e r i m e n t a l  G r o u p ,  a n d  f o r  e a c h  g r a d e  
l e v e l  o f  a l l  g r o u p s ,  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  
A c h i e v e m e n t  G a i n s ,  DAS a n d  r e c o r d e d  t i m e  s p e n t  i n  
i n t e r a c t i o n  i n  t e r m s  o f  I-TIME-MINUTES?
To t e s t  t h e s e  h y p o t h e s e s ,  a  o n e - w a y  w i t h i n - g r o u p  
a n a l y s i s  o f  c o v a r i a n c e  w i l l  b e  p e r f o r m e d  i n v o l v i n g  n i n e  
g ro u p s  ( 3 x 3  f a c t o r i a l  s t r u c t u r e )  w i t h  t im e  i n  m in u t e s  a s  
t h e  c o v a r i a t e .
I t  i s  e s t i m a t e d  t h a t  w i t h  an  E x p e r i m e n t a l  Group s a m p le  
s i z e  o f  a p p r o x i m a t e l y  330 e a c h  c e l l  w i l l  c o n t a i n  an  N o f  10 
o r  m o re .  H o w e v e r ,  d u e  t o  t h e  n a t u r e  o f  t h e  d a t a ,  t h i s  may 
n o t  b e  p o s s i b l e .
B a se d  on t h e  r e v i e w  o f  t h e  l i t e r a t u r e ,  t h i s  r e s e a r c h e r  
b e l i e v e s  t h a t  A c h ie v e m e n t  G a in s  and DAS s h o u l d  b e  d i r e c t l y  
r e l a t e d  t o  I-TIME.
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A ssu m p t io n s  find. L i m i t a t i o n s  q£  £ h£  S t u d y  
T h e r e  a r e  s e v e r a l  a s s u m p t i o n s  a n d  l i m i t a t i o n s  a s s o ­
c i a t e d  w i t h  t h i s  s t u d y .  These  a r e  d i s c u s s e d  be low .
1. An a s s u m p t io n  o f  t h i s  s t u d y  i s  t h a t  t h e  Computer C u r r i ­
cu lum  C o r p o r a t i o n ' s  p ro g ram  o f  CAI d o es  p r o v i d e  a p p r o p r i a t e  
d r i l l  and p r a c t i c e  f o r  r e a d i n g  and math s k i l l s .
2. An a s s u m p t io n  o f  t h i s  s t u d y  i s  t h a t  t h e  A ch ievem en t  T e s t  
s c o r e s  u s e d  i n  t h i s  s t u d y  a r e  t h e  r e s u l t s  o f  p r o p e r l y  
a d m i n i s t e r e d  t e s t s .
3. An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  t h e  t e a c h e r s  and  
t e a c h e r ' s  a i d e s  d i r e c t i n g  t h e  CAI e x p e r i e n c e  h a v e  b e e n  
a p p r o p r i a t e l y  t r a i n e d  t o  work w i t h  t h e  program.
4 .  An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  t h e r e  i s  a  
c o r r e s p o n d e n c e  be tw een  t im e  and e f f o r t .
5. An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  t h e  A c h i e v e m e n t  
G a i n s  S c o r e  r e p o r t e d  by  t h e  CCC p r o g r a m  i s  an  a c c u r a t e  
r e f l e c t i o n  o f  s t u d e n t  a c h ie v e m e n t .
6. An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  t h e  C h a p t e r  I  s t u ­
d e n t s  p a r t i c i p a t i n g  i n  CAI h a v e  no e s s e n t i a l  d i f f e r e n c e s  
f rom  C h a p te r  I  s t u d e n t s  n o t  p a r t i c i p a t i n g  i n  CAI.
7. An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  d a t a  n e e d e d  f o r  
a n a l y s i s  hav e  been  encoded  w i t h  a  minimum o f  e r r o r .
CHAPTER IV
REPORT OP FINDINGS
Intxaductioa
T h i s  c h a p t e r  p r e s e n t s  a r e p o r t  o f  t h e  s t a t i s t i c a l  
p r o c e d u r e s  employed i n  h y p o t h e s i s  t e s t i n g  and an a n a l y s i s  
o f  t h e  f i n d i n g s .  T h i s  c h a p t e r  i s  o r g a n i z e d  i n t o  t h r e e  
s e c t i o n s :  1) summary o f  d e s c r i p t i v e  d a t a  f o r  t h e  sa m p le  2) 
r e p o r t  o f  t e s t i n g  o f  H y p o t h e s i s  I ;  and 3) r e p o r t  o f  t e s t i n g  
o f  H y p o th e s i s  I I .
Summary oL Descriptive Data
D ata  were  c o l l e c t e d  on a  t o t a l  o f  584 s t u d e n t s  i n  t h e  
C h a p t e r  I  p r o g r a m  f o r  g r a d e s  t h r e e ,  f o u r  a n d  f i v e ,  f r o m  
n i n e  d i f f e r e n t  s c h o o l s .  I n c o m p l e t e  s c o r e  d a t a  e x i s t e d  f o r  
38 c a s e s ,  r e s u l t i n g  i n  a r e d u c t i o n  o f  t h e  s a m p l e  s i z e  t o  
5 4 6 .  Of t h i s  n u m b e r  157 w e r e  t h i r d  g r a d e r s ,  187 w e r e  
f o u r t h  g r a d e r s ,  and 202 were  f i f t h  g r a d e r s .  Of t h e  s a m p le ,  
103 r e c e i v e d  CAI i n  m a t h  a n d  r e a d i n g  a n d  w e r e  a s s i g n e d  t o  
Group 1; 54 s t u d e n t s  r e c e i v e d  CAI i n  r e a d i n g  o n l y  and were  
a s s i g n e d  t o  Group 2; 217 s t u d e n t s  r e c e i v e d  CAI i n  m ath  o n ly  
a n d  w e r e  a s s i g n e d  t o  G ro u p  3. S t u d e n t s  r e c e i v i n g  no CAI 
n u m b e r e d  1 7 2 ;  t h e s e  w e r e  a s s i g n e d  t o  G ro u p  4. The nu m b er  
o f  s t u d e n t s  i n  e a c h  g roup  and g r a d e  i s  r e c o r d e d  on T a b le  1.
The e x p e r i m e n t a l  s c h o o l s  i n  t h i s  s t u d y  w e r e  P a r k ,  
B r o a d m o o r ,  N o r t h  H i g h l a n d s ,  B e e c h w o o d ,  R y a n ,  a n d  
C r e s t w o r t h ;  e a c h  p a r t i c i p a t e d  i n  t h e  Computer  C u r r i c u lu m
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TABLE 1
FREQUENCIES BY GROUP AND GRADE CLASSIFICATION
GROUP GRADE FREQUENCY 
1 3  16
1 4 40
1 5 47
2 3 5
2 4 22
2 5 27
3 3 88
3 4 66
3 5 63
4 3 48
4 4 59
4 5 65
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C o r p o r a t i o n  p r o g r a m  o f  CAI d u r i n g  1 9 8 3 -8 4 .  P a rk  and Broad­
moor a l s o  p a r t i c i p a t e d  i n  t h e  p ro g ra m  d u r i n g  1 9 84 -8 5 .  Only 
s i x  s t u d e n t s  a t  P a r k  a n d  s e v e n t e e n  a t  B r o a d m o o r  p a r t i c i ­
p a t e d  i n  t h e  p r o g r a m  f o r  tw o  y e a r s .  Only  t h e  f i r s t  y e a r  o f  
s c o r e s  r e p o r t e d  f o r  e a c h  s t u d e n t  w a s  i n c l u d e d  i n  t h e  
s t u d y .  The  c o n t r o l  s c h o o l s  i n  t h i s  s t u d y  w e r e  M e r r y d a l e ,  
G r e e n v i l l e ,  and B r o w n f i e l d .  None o f  t h e s e  s c h o o l s  p a r t i c i ­
p a t e d  i n  CAI f o r  1 9 8 3 - 8 4  o r  1 9 8 4 - 8 5 .  The n u m b e r  o f  s t u ­
d e n t s  by  s c h o o l  and  y e a r  i s  l i s t e d  i n  A ppend ix  C.
The C o m p r e h e n s i v e  A s s e s s m e n t  P r o g r a m  T e s t  <CAPS) i s  
a d m i n i s t e r e d  t o  a l l  C h a p t e r  I  s t u d e n t s  a s  a  p r e t e s t  and a s  
a  p o s t t e s t .  CAPS s c o r e s  a r e  r e c o r d e d  a s  e g u a l  i n t e r v a l  
s c o r e s  on  a  s c a l e  o f  0 -  9 9 9 ;  t h e s e  s c o r e s  c a n  b e  a d d e d  o r  
s u b t r a c t e d  f o r  p u r p o s e s  o f  c o m p a r i s o n .  D e s c r i p t i v e  d a t a  
c o n c e r n i n g  t h e  CAPS s c o r e s  f o r  t h e  s a m p l e  p o p u l a t i o n  a r e  
l i s t e d  i n  A ppendix  D. D i f f e r e n c e  (DIF) and p e r c e n t  o f  g a i n  
(PGAIN) s c o r e s  w e r e  c a l c u l a t e d  f o r  r e a d i n g  a n d  m a t h .  The 
m e a n s  o f  t h e s e  v a r i a b l e s  (DIFR, DIFM, PGAINR, a n d  PGAINM)
by g ro u p  and g r a d e  a r e  l i s t e d  on T a b l e  2.
Com puter  i n t e r a c t i o n  t i m e  was r e c o r d e d  i n  m i n u t e s  by 
t h e  c o m p u t e r  u s e d  b y  t h e  s t u d e n t  f o r  C A I .  T i m e  w a s  
r e c o r d e d  f r o m  t h e  m i n u t e  t h e  s t u d e n t  e n t e r e d  a  p e r s o n a l  
i d e n t i f i c a t i o n  n u m b e r  a n d  c o n t i n u e d  u n t i l  t h e  s t u d e n t  
e n t e r e d  t h e  c o d e  i n d i c a t i n g  t h e  e n d  o f  t h e  s e s s i o n .  T im e  
was c o n v e r t e d  i n t o  h o u r s  and  m i n u t e s .  Com puter  i n t e r a c t i o n  
t i m e  i n  r e a d i n g  (CTR) r a n g e d  f r o m  one  h o u r  s i x t e e n  m i n u t e s  
t o  s e v e n t e e n  h o u r s  f o r t y - t h r e e  m i n u t e s .  C o m p u t e r  i n t e r ­
a c t i o n  t i m e  i n  m ath  (CTM) r a n g e d  f ro m  tw o  h o u r s  t e n  m i n u t e s
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t o  n i n e t e e n  h o u r s  t h i r t y - t h r e e  m i n u t e s .  The mean CTR and  
CTM by g ro u p  and g r a d e  i s  r e c o r d e d  on T a b l e  3.
The CAI p r o g r a m  u se d  by  C h a p te r  I  s t u d e n t s  r e p o r t e d  a  
c o m p u t e r  a c h i e v e m e n t  s c o r e r a  r o u g h  e q u i v a l e n t  o f  a n  
a c h i e v e m e n t  t e s t  s c o r e #  b a s e d  on  s t u d e n t  r e s p o n s e s  t o  t e s t  
i t e m s  i n t e r s p e r s e d  w i t h  t h e  p r a c t i c e  i t e m s .  C o m p u te r  
a c h i e v e m e n t  s c o r e s  w e re  r e p o r t e d  on  a m o n th ly  b a s i s .  The 
f i n a l  c o m p u te r  a c h i e v e m e n t  s c o r e  r e c o r d e d  f o r  e a c h  s t u d e n t  
r e c e i v i n g  CAI was u se d  i n  t h e  s t u d y .  Computer  a c h i e v e m e n t  
i n  r e a d i n g  (CAVR) r a n g e d  f r o m  2 36  t o  5 6 7 .  C o m p u t e r  
a c h i e v e m e n t  i n  m a t h  (CAVM) r a n g e d  f r o m  162  t o  6 3 5 .  The 
mean CAVR and CAVM by  g ro u p  and g r a d e  i s  l i s t e d  on T a b le  4.
T e s t i n g  SyBQtheaiS. X
T h e  o b j e c t i v e  o f  H y p o t h e s i s  I  w a s  t o  t e s t  f o r  
d i f f e r e n c e s  i n  a c h i e v e m e n t  b e tw e e n  t h e  t h r e e  e x p e r i m e n t a l  
g r o u p s  w h i c h  r e c e i v e d  CAI an d  t h e  c o n t r o l  g r o u p .  The 
u n d e r l y i n g  a s s u m p t i o n  o f  t h i s  h y p o t h e s i s  was t h a t  s t u d e n t s  
r e c e i v i n g  CAI s h o u l d  h a v e  h i g h e r  a c h i e v e m e n t  l e v e l s  t h a n  
t h o s e  s t u d e n t s  who d i d  n o t  r e c e i v e  CAI. To t e s t  t h i s  
h y p o t h e s i s ,  t w o  o n e - w a y  a n a l y s e s  o f  v a r i a n c e  i n v o l v i n g  
n i n e  g r o u p s  ( 3 x 3  f a c t o r i a l  s t r u c t u r e )  w e re  u s e d .  The u se  
o f  t w o  o n e - w a y  a n a l y s e s  o f  v a r i a n c e  t e s t s  was  n e c e s s a r y  
b e c a u s e  n o t  a l l  s c o r e s  e x i s t e d  f o r  a l l  g r o u p s .  G ro u p  1 
r e c e i v e d  CAI i n  m a t h  a n d  r e a d i n g ;  b o t h  r e a d i n g  a n d  m a t h  
p r e -  and  p o s t t e s t  a c h i e v e m e n t  t e s t  s c o r e s  w e re  a v a i l a b l e .  
G ro u p  2 r e c e i v e d  CAI i n  r e a d i n g ;  o n l y  r e a d i n g  p r e -  a nd  
p o s t t e s t  a c h i e v e m e n t  s c o r e s  w e r e  a v a i l a b l e .  G ro u p  3 r e ­
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c e i v e d  CAI I n  m ath ;  o n l y  m ath  p r e -  and p o s t t e s t  a c h ie v e m e n t  
s c o r e s  were  a v a i l a b l e .  C o n t r a s t s  among t h e  means w ere  used  
t o  t e s t  t h e  h y p o t h e s e s  a s  d i s c u s s e d  b e l o w .  The l e v e l  o f  
s i g n i f i c a n c e  was s e t  a t  0 . 0 5 .
S t a t e d  i n  t h e  n u l l  fo r m ,  H y p o th e s i s  I  h o l d s  t h a t :
T h e r e  a r e  no  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  i n  a c h i e v e m e n t  t e s t  s c o r e s  f o r  s t u ­
d e n t s  exposed  t o  CAI and t h o s e  who a r e  n o t .
In  summary,  f i n d i n g s  f o r  H y p o th e s i s  I  i n d i c a t e d  t h a t
Group 1 had h i g h e r  a c h ie v e m e n t  t h a n  Group 2 and Group 4 as
m e a s u r e d  b y  DIFR a n d  PGAINR, b u t  G r o u p  2 w a s  n o t
s i g n i f i c a n t l y  d i f f e r e n t  f rom  Group 4.
No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  f o r  DIFM o r
PGAINM b e tw ee n  Group 1 and Group 4,  o r  b e tw e e n  Group 3 and
G roup  4.
When g r a d e  l e v e l s  w e r e  c o m p a r e d  g r a d e  3 h a d  
c o n s i s t e n t l y  h i g h e r  DIFM, PGAINM, DIFR, an d  PGAINR t h a n  
g r a d e  4 o r  g r a d e  5. Means o f  DIFR, PGAINR, DIFM, and  
PGAINM a r e  r e c o r d e d  on T a b le  2.
A d e t a i l e d  r e p o r t  o f  t h e s e  f i n d i n g s  i s  p r e s e n t e d  be lo w .
BepftEfc Q t  F i n d i n g s  f a x  f l y p a t h e a i a  X 
I n  o r d e r  t o  t e s t  H y p o th e s i s  I ,  n i n e  s p e c i f i c  q u e s t i o n s  
w e r e  f o r m u l a t e d .  The d a t a  w e r e  a n a l y z e d  t o  a d d r e s s  e a c h .  
Q u e s t io n  #1 c o n c e rn e d  o v e r a l l  d i f f e r e n c e s  among t h e  s t u d e n t  
g r o u p s .  Q u e s t i o n s  # 2 - 6  c o n c e r n e d  d i f f e r e n c e s  b e t w e e n  
s p e c i f i c  e x p e r i m e n t a l  g r o u p s .  Q u e s t i o n s  # 7 - 9  c o n c e r n e d  
d i f f e r e n c e s  by g r a d e  l e v e l s .
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TABLE 2
MEAN SCORES FOR DEPENDENT VARIABLES*
BASED ON COMPREHENSIVE ASSESSMENT PROFILE (CAPS)
BY GROUP
GROUP/GRADE N DIFR PGAINR DIFM PGAINM
1 3 16 43 .8000 0.1236 37 .3750 0 .0952
1 4 40 22 .2500 0 .0515 35 .8205 0 .0781
1 5 47 10.6170 0 .0245 23 .0870 0 .0473
2 3 5 18.2000 0 .0505 *** ***
2 4 22 2 1 .9091 0 .0505 *** ***
2 5 27 - 0 .3 0 7 7 0 .0024 *** ***
3 3 88 *** *** 38 .4217 0 .9812
3 4 66 *** *** 25 .5781 0 .0795
3 5 63 *** *** 21 .6491 0.0450
4 3 48 12.3478 0 .0386 36 .6458 0 .0902
4 4 59 12.0357 0 .0294 24.7966 0 .0554
4 5 65 10 .5385 0 .0238 21 .3333 0 .0442
DEPENDENT VARIABLES INCLUDE DIFR, PGAINR, DIFM, PGAINM 
DIFR = POSTTEST READING -  PRETEST READING
PGAINR « POSTTEST READING -  PRETEST READING/PRETEST READING
DIFM = POSTTEST MATH -  PRETEST MATH
PGAINM = POSTTEST MATH -  PRETEST MATH/PRETEST MATH
*** b MEAN NOT AVAILABLE BECAUSE GROUP 2 RECEIVED CAI IN
READING ONLY AND GROUP 3 RECEIVED CAI IN MATH ONLY
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TABLE 3
MEAN SCORES OF INDEPENDENT VARIABLES CTR AND CTM*
BY GROUP
GROUP/GRADE N CTR MEAN CTM MEAN
1 3
1 4
1 5
16
40
47
1092.0667
914.4250
972.7021
1557.0625
1391.7180
1304.3261
2
2
2
3
4
5
5
22
27
1049.0000
1139.8182
869.6539
* * *
***
* * *
3
3
3
3
4
5
88
66
63
* * *
* * *
* * *
1391.9880
1387.7969
1286 .3509
* CTR *= COMPUTER INTERACTION TIME FOR CAI IN READING
* CTM = COMPUTER INTERACTION TIME FOR CAI IN MATH
*** = TIMES NOT AVAILABLE BECAUSE GROUP 2 RECEIVED CAI IN 
READING ONLY AND GROUP 3 RECEIVED CAI IN MATH ONLY
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TABLE 4
MEAN OP DEPENDENT VARIABLES CAVR AND CAVM*
BY GROUP
GROUP/GRADE N MEAN CAVR MEAN CAVM
1
1
1
3
4
5
16
40
47
290 .9333
369 .2750
360 .9362
293.8125
368.0750
359.2553
2
2
2
3
4
5
5
22
27
272 .0000
338.0000 
406.5556
**<r 
* * *
3
3
3
3
4
5
88
66
63
* * *
* * *
***
284 .7159
347.6364
356 .8254
* CAVR = READING ACHIEVEMENT SCORE REPORTED BY CAI PROGRAM 
(RANGE 0 TO 999)
* CAVM = MATH ACHIEVEMENT SCORE REPORTED BY CAI PROGRAM 
(RANGE 0 TO 999)
*** = SCORES NOT AVAILABLE BECAUSE GROUP 2 RECEIVED CAI IN 
READING ONLY AND GROUP 3 RECEIVED CAI IN MATH ONLY
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Q u e s t i o n  fel l  A r e  t h e r e  d i f f e r e n c e s  i n  r e a d i n g  a n d  m a th  
a c h i e v e m e n t  f o r  s t u d e n t s  who r e c e i v e d  CAI and t h o s e  who d i d  
n o t ?
A o n e - w a y  a n a l y s i s  o f  v a r i a n c e  w a s  c a l c u l a t e d  
i n d i v i d u a l l y  w i t h  e a c h  m e a s u r e  o f  a c h i e v e m e n t  a s  t h e  
d e p e n d e n t  v a r i a b l e .  S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
among t h e  s c o r e s  w ere  found  f o r  DIFM (PR = 0 .0046) ,  PGAINM 
(PR » 0 . 0 0 0 1 ) ,  DIFR  (PR « 0 . 0 0 0 8 ) ,  a n d  PGAINR (PR = 
0 .0 0 0 1 ) .  The s p e c i f i c  n a t u r e  o f  t h e s e  d i f f e r e n c e s  was 
t e s t e d  a n d  f i n d i n g s  a r e  r e p o r t e d  a s  a n s w e r s  t o  t h e  
q u e s t i o n s  w h ich  f o l l o w .
Q u e s t i o n  Do s t u d e n t s  i n  E x p e r i m e n t a l  G ro up  1 ( t h o s e
who r e c e i v e d  CAI i n  r e a d i n g  a n d  m a th )  h a v e  s t a t i s t i c a l l y  
h i g h e r  l e v e l s  o f  a c h i e v e m e n t  i n  r e a d i n g  and m a th ,  a s  t e s t e d  
by CAPS, t h a n  s t u d e n t s  i n  t h e  C o n t r o l  Group?
A c o m p a r i s o n  o f  t h e  m ea n s  f o r  DIFR f o r  G ro u p  1 and  
Group 4 i n d i c a t e d  a  s i g n i f i c a n t l y  h i g h e r  (PR = 0.0007) mean 
s c o r e  f o r  Group 1 (mean = 32.0941) t h a n  f o r  Group 4 (mean = 
2 7 . 5 9 1 9 ) .  L i k e w i s e ,  G r o u p  1 w a s  f o u n d  s t a t i s t i c a l l y  
d i f f e r e n t  f r o m  G ro u p  4 (PR * 0 .0 0 0 2 )  i n  p e r c e n t  g a i n .  The 
mean PGAINR f o r  G ro u p  1 was  0 .0 7 3 5 ;  f o r  G ro u p  4 i t  was 
0 .0 6 3 3 .
When G ro u p  1 a n d  G rou p  4 w e r e  c o m p a r e d  on  DIFM and  
PGAINM, no  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  (PR = 
0 .3132) .  The mean DIFM s c o r e s  f o r  Group 1 and Group 4 were 
3 2 .0 9 4 1  a n d  2 7 . 5 9 1 9 ,  r e s p e c t i v e l y ,  w h i l e  f o r  PGAINM, t h e
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means o f  Group 1 and  Group 4 w e re  0.0735 and 0 .0633.
Q u e s t i o n  Do s t u d e n t s  i n  Group 2 ( s t u d e n t s  who r e c e i v e d
CAI i n  r e a d i n g  o n l y )  h a v e  s t a t i s t i c a l l y  h i g h e r  l e v e l s  o f  
a c h i e v e m e n t  i n  r e a d i n g ,  a s  t e s t e d  by CAPS, t h a n  s t u d e n t s  i n  
t h e  C o n t r o l  Group?
A c h i e v e m e n t  m e a s u r e d  by  DIFR f o r  G r o u p  2 w as  n o t  
s t a t i s t i c a l l y  d i f f e r e n t  com pared  t o  Group 4 (PR = 0 .7787) ;  
s i m i l a r  r e s u l t s  w ere  o b t a i n e d  when PGAINR f o r  Group 2 was 
com pared  t o  PGAINR f o r  Group 4 (PR = 0 .7755) .  The mean DIFR 
f o r  G ro u p  1 w a s  1 3 . 2 6 7 1 ;  t h e  m ean  DIFR f o r  G ro u p  4 was
1 1 . 6 4 0 7 .  T he  m ean  o f  PGAINR f o r  G ro u p  2 was  0 .0 3 4 3 ;  f o r  
Group 4 t h e  mean PGAINR was 0.0306.
Q u e s t i o n  Do s t j jd f J J t s  i n  Group 3 ( t h o s e  who r e c e i v e  CAI
i n  m ath  o n ly )  h a v e  s t a t i s t i c a l l y  h i g h e r  l e v e l s  o f  a c h i e v e ­
m ent  i n  m ath  t h a n  t h e  c o n t r o l  g ro up ?
No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  a c h i e v e ­
m ent  w ere  fo u n d  b e tw e e n  Group 3 and Group 4 f o r  DIFM (PR = 
0 .2 1 6 6 )  o r  f o r  PGAINM (PR = 0 . 1 7 6 2 ) .  The  m ean  f o r  DIFM f o r  
Group 3 was 31 .8830;  f o r  Group 4 t h e  mean DIFM was 27.5919.  
The mean f o r  PGAINM f o r  Group 3 was 0.0742;  f o r  Group 4 t h e  
mean PGAINM was 0.0633.
Q u e s t i o n  #5.i Do s t u d e n t s  i n  Group 2 ( t h o s e  who r e c e i v e  CAI 
i n  r e a d i n g  o n l y )  h a v e  h i g h e r  a c h i e v e m e n t  i n  r e a d i n g  t h a n  
Group 1?
T h e r e  w a s  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  i n  
r e a d i n g  a c h i e v e m e n t  f o r  Group 1 and Group 2 a s  m e a su re d  by
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DIFR (PR = 0 . 0 5 0 5 ) .  Mean DIFR f o r  G ro u p  1 w a s  2 5 . 5 5 5 7 ,  a n d  
t h e  mean DIFR f o r  Group 2 was 13 .2671.
A s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was a l s o  fou n d  
f o r  PGAINR b e t w e e n  G r o u p  1 a n d  G ro u p  2 (PR = 0 . 0 2 9 6 ) .  The  
mean PGAINR f o r  G ro u p  1 w as  0 .0 6 6 5 ;  t h e  mean PGAINR f o r  
G ro u p  2 w a s  0 . 0 3 4 3 .
Q u e s t i o n  Do s t u d e n t s  i n  Group 3 ( t h o s e  who r e c e i v e  CAI
i n  math  o n ly )  have  h i g h e r  a c h i e v e m e n t  i n  m a th  t h a n  Group 1?
T h e r e  w e r e  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
b e t w e e n  G ro u p  3 a n d  G ro u p  1 f o r  DIjFM (PR = 0 .9 6 1 2 )  o r  
PGAINM (PR = 0 . 9 4 4 4 ) .
Q u e s t i o n  i?-;  Do s t u d e n t s  i n  t h e  e x p e r i m e n t a l  g r o u p s  h a v e  
h i g h e r  a c h i e v e m e n t  a t  g r a d e s  3 ,  4 ,  o r  5?
T h i s  q u e s t i o n  w a s  o r i g i n a l l y  s u b d i v i d e d  t o  a d d r e s s  
e a c h  e x p e r i m e n t a l  g r o u p  i n d i v i d u a l l y .  However ,  a s  t h e  d a t a  
w as  b e i n g  r e c o r d e d  a n d  a n a l y z e d ,  i t  b e c a m e  a p p a r e n t  t h a t  
Q u e s t i o n s  7 ,  8 ,  an d  9 s h o u l d  b e  c o l l a p s e d  i n t o  a  s i n g l e  
q u e s t i o n .  The a b s e n c e  o f  p o s t t e s t  m ath  s c o r e s  f o r  Group 2, 
a n d  t h e  a b s e n c e  o f  p o s t t e s t  r e a d i n g  s c o r e s  f o r  G r o u p  3 made 
i t  m o r e  f e a s i b l e  t o  c o m p a r e  g r a d e  l e v e l s  f o r  a l l  e x p e r i ­
m e n t a l  g r o u p s  r a t h e r  t h a n  do p a i r e d  g r o u p  c o m p a r i s o n s  a s  
o r i g i n a l l y  p l a n n e d .
S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e re  fo u n d  f o r  
DIFM b e t w e e n  g r a d e s  3 a n d  . 5 (PR » 0 .0 0 0 3 )  a n d  b e t w e e n  
g r a d e s  4 a n d  5 (PR -  0 . 0 0 7 1 ) .  C o m p a r i s o n  o f  t h e  m e a n s  f o r  
DIFM i n d i c a t e d  t h a t  g r a d e  3 h a d  h i g h e r  a c h i e v e m e n t  (mean 
DIFM *= 37.8983) t h a n  g r a d e  4 (mean DIFM = 30.6993) o r  g r a d e
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5 (mean DIFM = 2 2 . 3 6 8 1 ) ,  a n d  t h a t  a c h i e v e m e n t  o f  g r a d e  4 
was a l s o  h i g h e r  t h a n  g r a d e  5.
F o r  PGAINM, d i f f e r e n c e s  w ere  s t a t i s t i c a l l y  s i g n i f i c a n t  
b e t w e e n  g r a d e s  3 a n d  5 (PR = 0 .0 0 0 1 )  a n d  g r a d e s  4 a nd  5 (PR 
= 0 . 0 0 3 2 ) .  C o m p a r i s o n  o f  t h e  mean PGAINM i n d i c a t e d  t h a t  
g r a d e  3 h ad  t h e  h i g h e s t  l e v e l  (PGAINM = 0 .0 8 6 8 ) ,  f o l l o w e d  
by g r a d e  4 (PGAINM = 0 .0510) ,  f o l l o w e d  by g r a d e  5 (PGAINM = 
0 . 0 1 3 5 ) .
S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were  found  f o r  
DIFR b e t w e e n  g r a d e s  3 a n d  5 (PR = 0 .0 03 1 )  and b e t w e e n  
g r a d e s  4 and  5 (PR = 0 .0 0 3 6 ) .  C o m p a r i s o n  o f  t h e  m eans  f o r  
DIFR i n d i c a t e d  t h a t  a c h i e v e m e n t  was h i g h e s t  f o r  g r a d e  3 
(mean DIFR 3 1 . 0 0 0 0 ) ,  f o l l o w e d  b y  g r a d e  4 (mean DIFR = 
22 .0796) ,  f o l l o w e d  by  g r a d e  5 (mean DIFR = 5.1547).
For  PGAINR, d i f f e r e n c e s  w ere  s t a t i s t i c a l l y  s i g n i f i c a n t  
b e t w e e n  g r a d e s  3 a n d  5 (PR = 0 .0 0 0 1 )  a n d  b e t w e e n  g r a d e s  4 
a n d  5 (PR = 0 .0 0 4 6 ) .  Mean PGAINR f o r  g r a d e  3 was  0 .0 8 6 8 ;  
mean PGAINR f o r  g r a d e  4 was 0.0510; mean PGAINR f o r  g r a d e  5 
was  0 .0 1 3 5 .
jSummacy E lud in g s ,  foe.  g g h e f f a - l s  S e n t  
qL  P a i r w i s e  Comgaci&Qna
The S c h e f f e  T e s t  o f  P a i r w i s e  C o m par iso ns  was u se d  t o  
a i d  i n  t h e  i n t e r p r e t a t i o n  o f  f i n d i n g s .  F i n d i n g s  f o r  t h i s  
t e s t  a r e  d i s c u s s e d  i n  d e t a i l  i n  A p p e n d i x  E. I n  su m m a r y ,  
d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  e x p e r i m e n t a l  g r o u p s  and  
c o n t r o l  g ro u p s  i n  f o u r  i n s t a n c e s .  For  PGAINM, Group 33 had 
h i g h e r  a c h i e v e m e n t  t h a n  C o n t r o l  G ro u p  4 5 .  F o r  PGAINR,
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Group 13 had h i g h e r  A c h ie v e m e n t  t h a n  C o n t r o l  Groups 43, 44,  
and  45. O th e r  d i f f e r e n c e s  c o n s i s t e n t l y  fo u n d  a  g ro u p  con­
t a i n i n g  t h i r d  g r a d e  t o  s c o r e  h i g h e r  t h a n  g r o u p s  u s e d  f o r  
c o m p a r i s o n .  F o r  PGAINM, G ro u p  33 h a d  h i g h e r  s c o r e s  t h a n  
G ro u p  35 o r  34 .  F o r  PGAINR, G ro u p  13 h a d  h i g h e r  s c o r e s  
t h a n  G r o u p s  4 3 ,  4 4 ,  1 5 ,  4 5 ,  a n d  25 .  F o r  DIFR,  G r o u p  13 h ad  
h i g h e r  s c o r e s  t h a n  G ro u p  25 .  H o w e v e r ,  a c h i e v e m e n t  a s  r e ­
p o r t e d  b y  CAVR a n d  CAVM c o n s i s t e n t l y  f o u n d  g r o u p s  c o n ­
t a i n i n g  f o u r t h  a n d  f i f t h  g r a d e  s t u d e n t s  t o  h a v e  h i g h e r  
a c h i e v e m e n t  t h a n  o t h e r  g r o u p s .  F o r  CAVR, G ro u p  25 was 
h i g h e r  t h a t  13 a n d  2 3 ;  G ro u p  14 w as  h i g h e r  t h a n  13 .  F o r  
CAVM, G ro u p  14 w as  h i g h e r  t h a n  13 a n d  3 3 ;  G ro u p  15 was 
h i g h e r  t h a n  3 3 ;  G r o u p s  34 a n d  35 w e r e  h i g h e r  t h a n  G ro u p  
33.
te s t ing of. flypetlieaia I I  
The o b j e c t i v e  o f  H y p o t h e s i s  I I  was  t o  t e s t  t h e  r e ­
l a t i o n s h i p  b e t w e e n  a c h i e v e m e n t  a n d  c o m p u t e r  i n t e r a c t i o n  
t i m e  f o r  e a c h  e x p e r i m e n t a l  g r o u p .  The u n d e r l y i n g  a s su m p ­
t i o n  o f  t h i s  h y p o t h e s i s  w as  t h a t  t h e  a m o u n t  o f  c o m p u t e r  
i n t e r a c t i o n  t i m e  s h o u l d  b e  p o s i t i v e l y  r e l a t e d  t o  a c h i e v e ­
m e n t .  I n  o t h e r  w o r d s ,  a s  c o m p u t e r  i n t e r a c t i o n  t i m e  i n ­
c r e a s e d ,  a c h i e v e m e n t  s h o u l d  i n c r e a s e  p r o p o r t i o n a t e l y .  To 
t e s t  t h e  r e l a t i o n s h i p  b e tw e e n  t i m e  and  a c h i e v e m e n t  f o r  e a c h  
g r o u p ,  a  o n e - w a y  w i t h i n  g r o u p  a n a l y s i s  o f  c o v a r i a n c e  was  
p e r f o r m e d .  T h e  l e v e l  o f  s i g n i f i c a n c e  w a s  s e t  a t  0 . 0 5 .  
F i n d i n g s  f o r  t h e  a n a l y s i s  o f  c o v a r i a n c e  a r e  d i s c u s s e d  b e ­
l o w .  The  P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t  w as  a l s o  u s e d  t o
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t e s t  t h e  c o r r e l a t i o n  b e tw e e n  c o m p u te r  t i m e  and e a c h  m e a su re  
o f  a c h i e v e m e n t  w i t h i n  e a c h  g ro u p .
S t a t e d  i n  t h e  n u l l  f o r m ,  H y p o t h e s i s  I I  h o l d s  t h a t :
T h e r e  a r e  n o  s t a t i s t i c a l l y  s i g n i f i c a n t  
r e l a t i o n s h i p s  b e t w e e n  a c h i e v e m e n t  a n d  c o m p u t e r  
i n t e r a c t i o n  t i m e .
S t a t i s t i c a l  t e s t i n g  c o n s i s t e d  o f  a  o n e - w a y  w i t h i n -  
g r o u p  a n a l y s i s  o f  c o v a r i a n c e .  I n  s u m m a r y ,  f i n d i n g s  p r o ­
duced  no s i g n i f i c a n t  r e l a t i o n s h i p s  f o r  t h e  v a r i a b l e s  CTR i n  
r e l a t i o n s h i p  t o  DIFR o r  PGAINR. T h e r e  w ere  s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p s  f o u n d  f o r  t h e  v a r i a b l e  CTM i n  
r e l a t i o n s h i p  t o  DIFM and PGAINM. The s i g n i f i c a n t  r e l a t i o n ­
s h i p s  w ere  e x p l a i n e d  by Groups 33 and 34. CTR was fo u n d  t o  
be  n e g a t i v e l y  r e l a t e d  t o  CAVR a t  a  s i g n i f i c a n t  l e v e l ?  t h i s  
r e l a t i o n s h i p  w as  e x p l a i n e d  b y  G r o u p s  14 a n d  2 4 .  CTM was 
p o s i t i v e l y  r e l a t e d  t o  CAVM a t  a  s i g n i f i c a n t  l e v e l ?  t h i s  
r e l a t i o n s h i p  was e x p l a i n e d  by  Groups 34 and  35.
A d e t a i l e d  r e p o r t  o f  t h e s e  f i n d i n g s  i s  p r e s e n t e d  
b e lo w .
E e p a x i  Eiad-Anga f a t  Hy p o t h e s i s  x i  
I n  o r d e r  t o  t e s t  H y p o t h e s i s  I I ,  s e v e n  s p e c i f i c  q u e s ­
t i o n s  w e re  f o r m u l a t e d  c o n c e r n i n g  t h e  r e l a t i o n s h i p  b e tw e e n  
t i m e  a n d  a c h i e v e m e n t  i n  r e a d i n g  a n d  m a t h  f o r  t h e  
e x p e r i m e n t a l  g r o u p s .  D a t a  w e r e  a n a l y z e d  t o  a d d r e s s  t h e  
i s s u e s  r a i s e d  by t h e s e  q u e s t i o n s .  F o r  p u r p o s e s  o f  c l a r i t y ,  
f i n d i n g s  a r e  r e p o r t e d  by  g r o u p s  and g r a d e s .
To t e s t  t h e  r e l a t i o n s h i p  b e t w e e n  t i m e  a n d  r e a d i n g  
a c h i e v e m e n t ,  t h e  a n a l y s i s  i n v o l v e d  o n l y  Groups 1 and 2 f o r
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g r a d e s  3 ,  4 ,  and 5. The a n a l y s i s  r e v e a l e d  t h a t  o v e r a l l  t h e  
s i x  r e l a t i o n s h i p s  b e tw e e n  CTR and DXPR w e re  n o t  s i g n i f i ­
c a n t  (PR = 0 . 7 5 6 ) .  A s i m i l a r  l a c k  o f  s i g n i f i c a n c e  was 
f o u n d  f o r  CTR an d  PGAINR (PR = 0 . 6 1 4 3 ) .  T h e r e  w e r e  no 
s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  t h e  s l o p e s  f o r  Group 1 and 
G ro u p  2 f o r  DIPR (PR = 0 .9 0 0 0 )  o r  f o r  PGAINR (PR = 0 . 9 0 0 5 ) .  
The s i x  s l o p e s  f o r  DIFR a n d  PGAINR a r e  sh o w n  o n  T a b l e  5.
To t e s t  t h e  s a m e  r e l a t i o n s h i p s  i n  m a t h ,  t h e  a n a l y s i s  
i n v o l v e d  o n l y  G r o u p s  1 a n d  3 f o r  g r a d e s  3 ,  4 ,  a nd  5.  The 
a n a l y s i s  r e v e a l e d  t h a t  o v e r a l l  t h e  s i x  r e l a t i o n s h i p s  b e ­
t w e e n  CTM and DIFM w e re  s i g n i f i c a n t  (PR = 0 .0012) ;  a  s i m i ­
l a r  l e v e l  o f  s i g n i f i c a n c e  was found  f o r  t h e  r e l a t i o n s h i p s  
b e t w e e n  CTM a n d  PGAINM (PR = 0 . 0 0 1 9 ) .  The s i x  s l o p e s  f o r  
CTM, DIFM, a nd  PGAINM a r e  sh o w n  on  T a b l e  6 .  T h e r e  w e r e  
s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  G ro u p  1 a n d  G ro u p  3 f o r  
DIFM (PR = 0.0490) and m a r g i n a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
f o r  PGAINM (PR « 0 . 0 5 2 9 ) .  The a v e r a g e  s l o p e  f o r  DIFM G rou p  
1 w as  - 0 . 0 0 4 2  a n d  f o r  G ro u p  3 was  0 . 0 3 0 9 .  T he  a v e r a g e  
s l o p e s  f o r  PGAINM f o r  G ro u p  1 a n d  G ro u p  3 w e r e  0 .0 0 0  and  
0.000. T -  t e s t s  w ere  c om puted  f o r  i n d i v i d u a l  g r o u p s .  S i g ­
n i f i c a n t  r e l a t i o n s h i p s  b e tw e e n  CTM and  DIFM and b e tw e e n  CTM 
and PGAINM w e re  fo u n d  f o r  Groups 33 and 34.
T h e  s a m e  p r o c e d u r e s  w e r e  f o l l o w e d  t o  t e s t  t h e  
r e l a t i o n s h i p  b e tw e e n  CTR and CAVR. The a n a l y s i s  r e v e a l e d  
t h a t  o v e r a l l  t h e  s i x  r e l a t i o n s h i p s  w e r e  s i g n i f i c a n t  (PR = 
0 . 0 0 8 1 ) .  The  s i x  s l o p e s  f o r  CTR a n d  CAVR a r e  sh o w n  on  
T a b l e  5.  T -  t e s t s  w e r e  c o m p u t e d  f o r  i n d i v i d u a l  g r o u p s .
77
S i g n i f i c a n t  n e g a t i v e  r e l a t i o n s h i p s  were  fou nd  b e tw e e n  CTR 
and CAVR f o r  Groups 14 and 24.
The r e l a t i o n s h i p  b e tw ee n  CTM and CAVM was a l s o  t e s t e d .  
The  a n a l y s i s  r e v e a l e d  t h a t  o v e r a l l  t h e  s i x  r e l a t i o n s h i p s  
w e re  s i g n i f i c a n t  (PR = 0.0002).  The s i x  s l o p e s  f o r  CTM and 
CAVM a r e  sho w n  o n  T a b l e  6.  T -  t e s t s  w e r e  c o m p u t e d  f o r  
i n d i v i d u a l  g ro u p s .  S i g n i f i c a n t  p o s i t i v e  r e l a t i o n s h i p s  w ere  
f o u n d  b e t w e e n  CTM a n d  CAVM f o r  G ro u p s  34 a n d  35.
The t h r e e  s l o p e s  f o r  DIFR a n d  PGAINR by  g r a d e  a r e  
l i s t e d  on T a b le  7 a s  a r e  t h e  s l o p e s  f o r  DIFM and PGAINM.
P e a r s o n  C o r r e l a t i o n  C o e f f i c i e n t  
f o x  Hy p o t h e s i s  I I  
The P e a r s o n  C o r r e l a t i o n  C o e f f i c i e n t  was c o m p u t e d  t o  
t e s t  t h e  c o r r e l a t i o n s  o f  CAVR an d  CAVM w i t h  o t h e r  v a r i ­
a b l e s .  Goth n e g a t i v e  and p o s i t i v e  c o r r e l a t i o n s  were  found .
A l th o u g h  t h e  c o m p u te r  r e p o r t e d  a c h ie v e m e n t  s c o r e  (CAVR 
and  CAVM) w as  s u p p o s e d  t o  b e  r e l a t e d  t o  t h e  CAPS t e s t  
r e s u l t s ,  CAVR n e g a t i v e l y  c o r r e l a t e d  w i t h  DIFR f o r  Group 13. 
CAVM n e g a t i v e l y  c o r r e l a t e d  w i t h  DIFM f o r  Groups 13 and 14. 
C o r r e l a t i o n s  b e tw e e n  CAVR and DIFR, and CAVM and DIFM were 
p o s i t i v e  f o r  a l l  o t h e r  g ro u p s .
S t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  w ere  found  f o r  
G rou p  15 f o r  CTM n e g a t i v e l y  c o r r e l a t e d  w t h  DIFM a n d  f o r  
CAVM p o s i t i v e l y  c o r r e l a t e d  w i t h  DIFM. F o r  G ro u p  2 ,  tw o  
s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  w e r e  f o u n d ;  t h e s e  
w e r e  i n  G roup  24 f o r  CTR n e g a t i v e l y  c o r r e l a t e d  w i t h  CAVR 
and f o r  CAVR p o s i t i v e l y  c o r r e l a t e d  w i t h  DIFR. Group 3 had
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a  t o t a l  o f  s i x  s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s .  
Fo r  Group 33,  CTM was p o s i t i v e l y  c o r r e l a t e d  w i t h  DIFM. For  
Group 34 ,  CTM was p o s i t i v e l y  c o r r e l a t e d  w th  DIFM, and  CTM 
was p o s i t i v e l y  c o r r e l a t e d  w th  CAVM. F o r  Group 35,  CTM was 
p o s i t i v e l y  c o r r e l a t e d  w t h  CAVM, a n d  CAVM w as  p o s i t i v e l y  
c o r r e l a t e d  w i t h  DIFM.
I m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  a r e  d i s c u s s e d  i n  
C h a p te r  V.
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TABLE 5
ANALYSIS OF COVARIANCE 
FOR ALL EXPERIMENTAL GROUPS AND GRADES 
FOR THE DEPENDENT VARIABLES DIFR, PGAINR, AND CAVR 
AND THE INDEPENDENT VARIABLE CTR
ESTIMATE (SLOPE)
GROUP
1
1
1
GRADE
3
4
5
DIFR
0.0097
-0 .0139
0 .0001
PGAINR
0.0000
-0 .0000 
-0 .0000
CAVR
-0 .0 6 0 7
- 0 .0 5 7 5
- 0 .0 0 0 2
2
2
2
3
4
5
0 .0110
-0 .0058
-0.0055
0 .0000  - 0 .0 0 4 9
- 0 .0 0 0 0  - 0 .0 9 4 0
- 0 .0 0 0 0  0 .0477
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TABLE 6
ANALYSIS OP COVARIANCE 
FOR ALL EXPERIMENTAL GROUPS AND GRADES 
FOR THE DEPENDENT VARIABLES DIFM, PGAINM AND CAVM 
AND FOR THE INDEPENDENT VARIABLE CTM
GRADE
1
1
1
GROUP
3
4
5
ESTIMATE (SLOPE) 
DIFM PGAINM CAVM
0.0 3 66  - 0 . 0 0 0 1  0 .1470
-0 .02 1 8  - 0 . 0 0 0 0  0 .0397
-0 .02 7 5  - 0 .0 0 0 1  0 .0445
3
3
3
3
4
5
0 .0 3 2 0  0 .0 0 0 1  0 .0 2 36
0 .03 9 5  0 .0 00 1  0 .0 6 98
0 .02 1 3  0 .0 0 0 0  0 .0 8 00
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TABLE 7
ANALYSIS OP COVARIANCE 
FOR GRADE LEVELS 
FOR THE DEPENDENT VARIABLES DIFR AND PGAINR 
AND THE INDEPENDENT VARIABLE CTR 
AND FOR THE DEPENDENT VARIABLES DIFM AND PGAINM 
AND THE INDEPENDENT VARIABLE CTM
ESTIMATE (SLOPE) 
GRADE DIFR PGAINR
3 0 .0104  0 .0000
4 - 0 .0 0 9 9  - 0 .0 0 0 0
5 - 0 .0 0 2 7  - 0 .0 0 0 0
DIFM PGAINM
3 - 0 .0 0 2 3  - 0 .0 0 0 0
4 0 .0089  0 .0000
5 - 0 .0 0 3 1  - 0 .0 0 0 0
CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
T he  c o m p u t e r  h a s  b e c o m e  a n  i n c r e a s i n g l y  i m p o r t a n t  
component  o f  t h e  e d u c a t i o n a l  d e l i v e r y  s y s t e m  i n  t h e  U n i t e d  
S t a t e s  d u r i n g  t h e  l a s t  d e c a d e .  The  m a g n i t u d e  o f  t h e  com ­
p u t e r ' s  i m p a c t  o n  e d u c a t i o n  was i n d i c a t e d  b y  a  r e c e n t  
n a t i o n a l  s u r v e y  o f  s t a t e  l e v e l  D e p a r t m e n t s  o f  E d u c a t i o n .  
T h i s  s u r v e y  f o u n d  t h a t  16 s t a t e s  h a v e  e s t a b l i s h e d  l i n e  
i t e m s  i n  t h e i r  b u d g e t s  f o r  c o m p u t e r  u s e  i n  s c h o o l s ;  28 
s t a t e s  a r e  i n v o l v e d  i n  s t a t e  o r  r e g i o n a l  l e v e l  s o f t w a r e  
e v a l u a t i o n ;  11 s t a t e s  r e q u i r e  s c h o o l s  t o  i n t e g r a t e  com­
p u t e r s  i n  t h e  c u r r i c u l u m ;  a n d  s i x  s t a t e s  r e q u i r e  s t u d e n t s  
t o  p a s s  a  c o m p u te r  c o m p e te n cy  t e s t  o r  o t h e r w i s e  d e m o n s t r a t e  
c o m p u te r  s k i l l s  (B a rb o u r ,  1986) .
C om pute rs  a r e  u s e d  by t e a c h e r s  and s c h o o l  a d m i n i s t r a ­
t o r s  f o r  r e c o r d  k e e p i n g ,  a s  p a r t  o f  t h e  i n s t r u c t i o n a l  
m a n a g e m e n t  s y s t e m ,  a s  a  t o o l  i n  t e s t  p r e p a r a t i o n  a n d  t e s t  
s c o r i n g ,  a n d  m o r e  r e c e n t l y  a s  p a r t  o f  t h e  i n s t r u c t i o n a l  
p ro g ram  i n  t h e  fo rm  o f  c o m p u t e r - a s s i s t e d  i n s t r u c t i o n .  The 
r a p i d  s p r e a d  o f  CAI h a s  b e e n  d e l a y e d  b y  s e v e r a l  f a c t o r s ,  
i n c l u d i n g :  l ) l a c k  o f  q u a l i t y  c o u r s e w a r e  w h i c h  s u p p o r t s  
p r e s e n t  c u r r i c u l u m  o b j e c t i v e s ;  2) h ig h  c o s t  o f  d e v e l o p i n g  
q u a l i t y  c o u r s e w a r e ;  3) h i g h  c o s t  o f  h a r d w a r e ;  4) l a c k  o f  
a d e q u a t e l y  t r a i n e d  i n s t r u c t i o n a l  p e r s o n n e l  t o  m a n a g e  a  
p r o g r a m  o f  CAI; a n d  5) l a c k  o f  r e s e a r c h  c o n c e r n i n g  t h e
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e f f e c t i v e n e s s  o f  CAI a s  an i n s t r u c t i o n a l  t e c h n i q u e .
The movement t o  i n t e g r a t e  c o m p u te r s  i n t o  t h e  r e g u l a r  
c u r r i c u l u m  i s  s u p p o r t e d  by  l e a r n i n g  t h e o r i s t s  a n d  e d u c a ­
t i o n a l  r e s e a r c h e r s .  The e x p e r i m e n t a l ,  s e q u e n t i a l  n a t u r e  o f
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i t e m s  i n  t h e i r  b u d g e t s  f o r  c o m p u t e r  u s e  i n  s c h o o l s ;  28 
s t a t e s  a r e  i n v o l v e d  i n  s t a t e  o r  r e g i o n a l  l e v e l  s o f t w a r e  
e v a l u a t i o n ;  11 s t a t e s  r e q u i r e  s c h o o l s  t o  i n t e g r a t e  com ­
p u t e r s  i n  t h e  c u r r i c u l u m ;  a n d  s i x  s t a t e s  r e q u i r e  s t u d e n t s  
t o  p a s s  a  c o m p u te r  c o m p e te n c y  t e s t  o r  o t h e r w i s e  d e m o n s t r a t e  
c o m p u te r  s k i l l s  (B a rb o u r ,  1986) .
C o m p u te rs  a r e  u s e d  by t e a c h e r s  and s c h o o l  a d m i n i s t r a ­
t o r s  f o r  r e c o r d  k e e p i n g ,  a s  p a r t  o f  t h e  i n s t r u c t i o n a l  
m a n a g e m e n t  s y s t e m ,  a s  a  t o o l  i n  t e s t  p r e p a r a t i o n  a n d  t e s t  
s c o r i n g ,  a n d  m o re  r e c e n t l y  a s  p a r t  o f  t h e  i n s t r u c t i o n a l  
p r o g r a m  i n  t h e  f o r m  o f  c o m p u t e r - a s s i s t e d  i n s t r u c t i o n .  The 
r a p i d  s p r e a d  o f  CAI h a s  b e e n  d e l a y e d  b y  s e v e r a l  f a c t o r s ,  
i n c l u d i n g :  l ) l a c k  o f  q u a l i t y  c o u r s e w a r e  w h i c h  s u p p o r t s  
p r e s e n t  c u r r i c u l u m  o b j e c t i v e s ;  2) h i g h  c o s t  o f  d e v e l o p i n g  
q u a l i t y  c o u r s e w a r e ;  3) h i g h  c o s t  o f  h a r d w a r e ;  4) l a c k  o f  
a d e q u a t e l y  t r a i n e d  i n s t r u c t i o n a l  p e r s o n n e l  t o  m a n a g e  a 
p r o g r a m  o f  CAI; a n d  5) l a c k  o f  r e s e a r c h  c o n c e r n i n g  t h e
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e f f e c t i v e n e s s  o f  CAI a s  an i n s t r u c t i o n a l  t e c h n i q u e .
The movement t o  i n t e g r a t e  c o m p u t e r s  i n t o  t h e  r e g u l a r  
c u r r i c u l u m  i s  s u p p o r t e d  b y  l e a r n i n g  t h e o r i s t s  a n d  e d u c a ­
t i o n a l  r e s e a r c h e r s .  The e x p e r i m e n t a l , s e q u e n t i a l  n a t u r e  o f  
t h e  l e a r n i n g  p r o c e s s  d e s c r i b e d  b y  P i a g e t  (1 9 7 3 ;  I s a a c s ,  
1 9 7 2 ;  P i a g e t ,  1971)  c l o s e l y  m i r r o r s  t h e  s t r u c t u r e d  s e r i e s  
o f  l e a r n i n g  e v e n t s  i n  a  CAI p ro g ra m .
F u r t h e r  s u p p o r t  f o r  CAI i s  f o u n d  i n  s c h e m a  t h e o r y .  
A c c o r d i n g  t o  t h i s  t h e o r y  o f  i n f o r m a t i o n  p r o c e s s i n g ,  t h e  
l e a r n e r  s y s t e m a t i c a l l y  a t t a c h e s  n e w ly  a c q u i r e d  i n f o r m a t i o n  
t o  p r e v i o u s l y  e x i s t i n g  s c h e m a t a .  ( E v a n s ,  1 9 7 3 ;  A n d e r s o n  
and P i c h e r t ,  1978;  Form an ,  1977; F u r t h ,  1982,  R u m e l h a r t  and 
O r t o n y ,  1 9 7 7 ) .  CAI e s t a b l i s h e s  w i t h i n  t h e  p r o g r a m  a n  i n ­
t e r c o n n e c t i n g  web o f  i n f o r m a t i o n  t h a t  i s  r e v e a l e d  a s  t h e  
s t u d e n t  p r o g r e s s e s  t h r o u g h  t h e  m a t e r i a l  p r e s e n t e d .  So an  
i n d i v i d u a l ' s  u n i q u e  s c h e m a t a  i s  r e i n f o r c e d  by t h e  s c h e m a t i c  
n a t u r e  o f  t h e  CAI p r o g r a m .
The i m p o r t a n c e  o f  d i r e c t  i n s t r u c t i o n  and  a c t i v e  s t u ­
d e n t  i n v o l v e m e n t  i n  t h e  i n s t r u c t i o n a l  p r o c e s s  t o  o v e r a l l  
a c h i e v e m e n t  g a i n s  ( B e r l i n e r  and  R o s e n s h i n e ,  1977; J a c k s o n ,  
1 9 6 8 ;  F i s h e r ,  e t .  a l . ,  1 9 7 8 ;  K e a n ,  e t .  a l . ,  1979)  a r e  
t h e m e s  e c h o e d  by  a d v o c a t e s  o f  CAI ( K u c h i n k a s ,  1 9 8 2 ;  F i s h ,  
1 9 8 4 ;  H a r t l e y  a n d  L o v e l l ,  1 9 7 7 ;  R o s e n s h i n e  a n d  S t e v e n s ,  
1 9 8 4 ) .
C o m pu te rs  i n  g e n e r a l  and  CAI i n  p a r t i c u l a r  w i l l  h a v e  a  
l o n g - l a s t i n g  a n d  f u n d a m e n t a l  a f f e c t  o n  e d u c a t i o n .  G agne  
b e l i e v e s  t h a t  c o m p u t e r s  h a v e  c h a n g e d  t h e  way we v i e w  t h e  
l e a r n i n g  p r o c e s s  f r o m  a  t h e o r y  o f  s t i m u l u s - r e s p o n s e  t o  a
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t h e o r y  o f  i n f o r m a t i o n  p r o c e s s i n g  ( G a g n e ,  1 9 7 7 ;  a l s o  
L i p s i t z ,  1982; M e i e r h e n r y ,  1982) .
W h i le  some e d u c a t o r s  b e l i e v e  c o m p u t e r s  t o  be  a  t h r e a t  
t o  t r a d i t i o n a l  e d u c a t i o n a l  m etho d s  ( S a r d e l l o ,  1 984) ,  o t h e r s  
s u g g e s t  t h a t  t h e  sam e t e c h n o l o g y  w h ic h  c r e a t e s  p r o b l e m s  f o r  
e d u c a t o r s  may c o n t r i b u t e  t o  t h e  s o l u t i o n s  o f  t h o s e  p r o b l e m s  
( S n i d e r ,  1 9 8 3 ) .  I n s t e a d  o f  c r e a t i n g  a  c o l d ,  i m p e r s o n a l  
e d u c a t i o n a l  e n v i r o n m e n t ,  c o m p u t e r s  may a c t u a l l y  b e  m o re  
" h u m a n i s t i c "  t h a n  t e a c h e r s  b e c a u s e  c o m p u t e r s  a r e  t o t a l l y  
i m p e r s o n a l  and  u n p r e j u d i c e d  ( B l a i r  and L o b e l l o ,  1984; J u d d ,  
1 9 8 3 ) .
E x i s t i n g  r e s e a r c h  h a s  s u g g e s t e d  p o s i t i v e  e f f e c t s  o n  
a c h i e v e m e n t  f o r  t h o s e  s t u d e n t s  u s i n g  CAI com pared  t o  s t u ­
d e n t s  n o t  u s i n g  CAI.  T h i s  s e e m s  a  p a r t i c u l a r l y  c o n ­
s i s t e n t l y  f i n d i n g  f o r  m a t h  a c h i e v e m e n t  (D ie m  a n d  
F a i r w e a t h e r ,  1 9 8 0 ;  B a l i a s ,  1 9 8 2 ;  J o i n e r ,  1 9 7 7 ) ,  a l t h o u g h  
o t h e r  s t u d i e s  f i n d  a  s t r o n g  r e l a t i o n s h i p  b e t w e e n  CAI a n d  
r e a d i n g  a c h i e v e m e n t  ( B l a n c h a r d  a n d  S m i t h ,  1 9 8 5 ;  R o g o s t a ,  
1 9 8 3 ;  A l e s s i ,  e t .  a l . ,  1 9 8 2 ) .
T h i s  s t u d y  a d d r e s s e d  t w o  i s s u e s  c e n t r a l  t o  f u r t h e r  
i m p l e m e n t a t i o n  o f  CAI. F i r s t ,  i s  t h e r e  a  m e a s u r a b l e  d i f f e r  
e n c e  i n  r e a d i n g  a n d  m a t h  a c h i e v e m e n t  t e s t  s c o r e s  f o r  
s t u d e n t s  who h a v e  r e v i e w e d  CAI i n  r e a d i n g  a nd  m a t h  when 
c o m p a r e d  t o  s c o r e s  o f  s t u d e n t s  who h a v e  n o t  r e c e i v e d  CAI? 
T he  f o c u s  o f  t h i s  q u e s t i o n  w as  w h e t h e r  t h e  s u p p o s e d  m o re  
e f f i c i e n t  f o r m a t  o f  CAI c o m p a r e d  t o  t r a d i t i o n a l  i n s t r u c ­
t i o n a l  f o r m a t s  w o u l d  c o n t r i b u t e  t o  a  c h a n g e  i n  s t u d e n t
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a c h i e v e m e n t  w h i c h  w o u l d  b e  d i s c e r n i b l e  b y  c o m p a r i s o n  o f  
r o u t i n e l y  a d m i n i s t e r e d  a c h i e v e m e n t  t e s t s .  The  r e v i e w  o f  
l i t e r a t u r e  s u g g e s t e d  t h a t  s t u d e n t s  r e c e i v i n g  CAI w o u ld  have  
h i g h e r  a c h i e v e m e n t  t h a n  s t u d e n t s  w i t h  s i m i l a r  c h a r a c t e r i s ­
t i c s  who d i d  n o t  r e c e i v e  CAI. T h i s  i s s u e  i s  i m p o r t a n t  t o  
f u t u r e  p l a n n i n g  and  i m p l e m e n t a t i o n  o f  CAI p r o g r a m s .  I f  a 
c l e a r  a n s w e r  t o  t h i s  q u e s t i o n  r e s u l t e d  f r o m  s t a t i s t i c a l  
a n a l y s e s  o f  t h e  d a t a ,  t h i s  i n f o r m a t i o n  w o u l d  b e  v a l u e  t o  
t e a c h e r s  and a d m i n i s t r a t o r s  r e s p o n s i b l e  f o r  p l a n n i n g  s u c h  
p r o g r a m s .
A s e c o n d  i s s u e  w a s  a l s o  a d d r e s s e d  b y  t h i s  s t u d y ;  
n a m e l y ,  d o e s  a  r e l a t i o n s h i p  e x i s t  b e t w e e n  t h e  a m o u n t  o f  
t i m e  a  s t u d e n t  s p e n d s  w o r k i n g  w i t h  CAI a n d  t h a t  s t u d e n t ' s  
a c h i e v e m e n t ?  I n  o t h e r  w o r d s ,  a s  t h e  a m o u n t  o f  t i m e  a  
s t u d e n t  s p e n d s  w o rk in g  i n  CAI i n c r e a s e s ,  d o e s  a c h i e v e m e n t  
i n c r e a s e  a t  a  p r o p o r t i o n a t e  r a t e ?  The r e v i e w  o f  l i t e r a t u r e  
s u g g e s t s  t h e r e  may b e  a  p o s i t i v e  r e l a t i o n s h i p  b e tw e e n  t i m e  
and a c h i e v e m e n t .
C o n c l u s i o n s  a n d  I m p l i c a t i o n s .
The s p e c i f i c  f i n d i n g s  r e p o r t e d  i n  C h a p te r  IV g e n e r a l l y  
s u p p o r t  t h e s e  c o n c l u s i o n s  and i m p l i c a t i o n s .
H y p o t h e s i s  I ,  t h a t  s t u d e n t s  who w e r e  e x p o s e d  t o  CAI 
w o u l d  h a v e  h i g h e r  a c h i e v e m e n t  t e s t  s c o r e s  t h a t  t h o s e  
s t u d e n t s  who w e r e  n o t  e x p o s e d  t o  CAI, h e l d  o n l y  f o r  c e r t a i n  
g r o u p s  a n d  g r a d e s .  F i n d i n g s  w h i c h  s u p p o r t e d  t h i s  
h y p o t h e s i s  a r e  d i s c u s s e d  b e lo w .
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A c h i e v e m e n t  i n  r e a d i n g r a s  m e a s u r e d  b y  DIFR a n d  
PGAINR, w a s  h i g h e r  f o r  e x p e r i m e n t a l  G ro u p  1 t h a n  f o r  c o n ­
t r o l  G ro u p  4 .  I t  m i g h t  b e  e x p e c t e d  t h a t  s i n c e  G ro u p  1 ,  
w h ic h  r e c e i v e d  CAI i n  r e a d i n g  and  m a th ,  had  h i g h e r  a c h i e v e ­
m e n t  i n  r e a d i n g  t h a n  G ro u p  4 ,  a  s i m i l a r  r e l a t i o n s h i p  
s h o u l d  e x i s t  b e tw e e n  Group 2 ,  w h ic h  r e c e i v e d  CAI i n  r e a d i n g  
o n l y ,  and Group 4. However,  t h i s  e x p e c t e d  r e l a t i o n s h i p  was 
n o t  f o u n d .  T h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  
r e a d i n g  a c h i e v e m e n t  b e t w e e n  G ro u p  2 a n d  G ro u p  4. R e a d i n g  
a c h i e v e m e n t  was fo u n d  t o  b e  h i g h e r  f o r  Group 1 i n  c o m p a r i ­
s o n  t o  G ro u p  2. C l o s e r  e x a m i n a t i o n  o f  r e a d i n g  s c o r e s  f o r  
G ro u p  2 i n d i c a t e  a  n e g a t i v e  DIFR f o r  G ro u p  2 ,  g r a d e  5. 
T h i s  n e g a t i v e  s c o r e  f o r  o n e  g r a d e  l e v e l  w i t h i n  t h e  g r o u p  
would  s i g n i f i c a n t l y  a f f e c t  t h e  c o m p u t a t i o n  o f  t h e  mean f o r  
t h e  e n t i r e  g ro u p .
S p e c i f i c  e x p l a n a t i o n s  f o r  t h e  n e g a t i v e  a c h i e v e m e n t  
s c o r e  a r e  n o t  p r e s e n t  i n  t h i s  s t u d y .  N e v e r t h e l e s s ,  i t  i s  
p o s s i b l e  t o  s p e c u l a t e  o n  p r o b a b l e  c a u s e s .  G ro u p  2 ,  g r a d e  
5 , had t h e  l o w e s t  mean CTR o f  a l l  g r o u p s  (869.6539 com pared  
t o  a  h i g h  o f  1 1 3 9 . 8 1 8 2 ) .  I t  i s  p o s s i b l e  t h a t  t h i s  g r o u p  
d i d  n o t  r e c e i v e  e n o u g h  CAI t o  r e s u l t  i n  a n  a c h i e v e m e n t  
d i f f e r e n c e .  A n o th e r  p o s s i b l e  e x p l a n a t i o n  o f  t h e  n e g a t i v e  
s c o r e  i s  t h a t  s t u d e n t s  i n  t h i s  g r o u p  p e r c e i v e d  t h e  CAI 
e x p e r i e n c e  d i f f e r e n t l y  t h a n  o t h e r  s t u d e n t s  who r e c e i v e d  
CAI. R e s e a r c h  r e p o r t e d  b y  S o a r  (1973)  a n d  S t a l l i n g s  a n d  
K a s h o w i t z  (1974)  s u g g e s t s  t h a t  n e g a t i v e  a c h i e v e m e n t  may 
r e s u l t  i f  t e a c h e r s  w ork  w i t h  o n e  o r  t w o  s t u d e n t s  a t  a  t i m e .
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b u t  p o s i t i v e  a c h i e v e m e n t  r e s u l t s  i f  t e a c h e r s  w ork  w i t h  
g r o u p s  o f  t h r e e  t o  s e v e n  o r  w h o l e  g r o u p s .  I f  s t u d e n t s  i n  
G ro u p  2 ,  g r a d e  5 ,  p e r c e i v e d  t h e  CAI e x p e r i e n c e  a s  a n  i n ­
d i v i d u a l  g ro u p  i n  w h ic h  t h e y  w e re  t h e  o n l y  member# t h i s  may 
h a v e  c o n t r i b u t e d  t o  t h e  n e g a t i v e  a c h i e v e m e n t  s c o r e .  F u r ­
t h e r #  i f  s t u d e n t s  i n  t h i s  g r o u p  p e r c e i v e d  t h e  CAI e x p e r ­
i e n c e  a s  " p l a y "  o r  " u n b u s i n e s s l i k e # "  t h i s  p e r c e p t i o n  may 
h a v e  a l s o  c o n t r i b u t e d  t o  n e g a t i v e  a c h i e v e m e n t  (R o se n sh in e  
and  S te v en s#  1984) .
A c h ie v e m e n t  i n  math# a s  m e a su re d  by DIFM and  PGAINM# 
w a s  n o t  f o u n d  s i g n i f i c a n t l y  d i f f e r e n t  f o r  e x p e r i m e n t a l  
G r o u p  1# w h i c h  r e c e i v e d  CAI i n  r e a d i n g  a n d  m a th #  c o m p a r e d  
t o  c o n t r o l  Group 4. N e i t h e r  w e re  s i g n i f i c a n t  d i f f e r e n c e s  
fo u n d  f o r  m ath  a c h i e v e m e n t  b e tw e e n  Group 3, w h ic h  r e c e i v e d  
CAI i n  m a t h  o n l y #  a n d  G ro u p  4 ;  n o r  w e r e  d i f f e r e n c e s  f o u n d  
b e tw e e n  Group 1 and Group 3.
The  a b s e n c e  o f  d i f f e r e n c e s  i n  a c h i e v e m e n t  b e t w e e n  
e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  m u s t  b e  c a u t i o u s l y  
a c c e p t e d .  R e s e a r c h  r e p o r t e d  by  E l f e r  (1974) s u g g e s t s  t h a t  
CAI i s  m os t  e f f e c t i v e  i n  p r o d u c i n g  h i g h e r  a c h i e v e m e n t  f o r  
t h o s e  s t u d e n t s  who t a k e  a  l o n g e r  p e r i o d  o f  t i m e  t o  c o n s i d e r  
an a n sw e r  b e f o r e  r e s p o n d i n g .  I t  i s  p o s s i b l e  t h a t  no d i f f e r ­
e n c e s  w e r e  f o u n d  b e t w e e n  e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  
f o r  CAI i n  m a t h  b e c a u s e  s t u d e n t s  r e c e i v i n g  CAI d i d  n o t  
sp e n d  a  lo n g  enough  p e r i o d  c o n s i d e r i n g  a n s w e r s  b e f o r e  r e ­
s p o n d i n g .  T h i s  c o n c e r n  was  v o i c e d  b y  EBRP C h a p t e r  I  
t e a c h e r s  t o  t h i s  r e s e a r c h e r .  T e a c h e r s  i n  t h e  p r o g r a m  a t  
B r o a d m o o r  a n d  P a r k  E l e m e n t a r y  S c h o o l s  s t a t e d  t h a t  t h e i r
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C h a p t e r  I  s t u d e n t s  o f t e n  a n s w e r e d  a  q u e s t i o n  o n  t h e  com ­
p u t e r  i m m e d i a t e l y  w i t h o u t  c o n s i d e r i n g  a l l  t h e  a n s w e r s  f ro m  
w h i c h  t o  c h o o s e .  R e s e a r c h  r e p o r t e d  b y  E d w a r d s  (1975)  s u g ­
g e s t s  a n o t h e r  p o s s i b l e  e x p l a n a t i o n  f o r  t h e  l a c k  o f  d i f f e r ­
e n c e s  b e tw e e n  e x p e r i m e n t a l  and  c o n t r o l  g r o u p s .  R e s u l t s  o f  
h i s  r e s e a r c h  i n d i c a t e d  t h a t  w h i l e  CAI a l m o s t  a l w a y s  p r o ­
d u c e s  m o re  a c h i e v e m e n t  t h a n  t r a d i t i o n a l  i n s t r u c t i o n ,  
a c h i e v e m e n t  g a i n s  may n o t  sh ow  up  i n  t e s t s  o f  l o n g  t e r m  
r e t e n t i o n .
C o m p a r i s o n s  o f  r e a d i n g  a n d  m a t h  a c h i e v e m e n t  f o r  i n ­
d i v i d u a l  g r a d e s  w i t h i n  g r o u p s  p ro d u c e d  f i n d i n g s  s u p p o r t i v e  
o f  H y p o t h e s i s  I  i n  tw o  i n s t a n c e s .  R e ad in g  a c h i e v e m e n t ,  a s  
m e a s u re d  by PGAINR, was s i g n i f i c a n t l y  h i g h e r  f o r  e x p e r i m e n ­
t a l  G ro u p  1 ,  g r a d e  3 ,  i n  c o m p a r i s o n  t o  c o n t r o l  G ro u p  4 ,  
g r a d e s  3 ,  4 ,  a n d  5. H a t h  a c h i e v e m e n t ,  a s  m e a s u r e d  by  
PGAINM, was fo u n d  t o  b e  s i g n i f i c a n t l y  h i g h e r  f o r  e x p e r i m e n ­
t a l  G ro u p  3 ,  g r a d e  3 ,  i n  c o m p a r i s o n  t o  c o n t r o l  G ro u p  4 ,  
g r a d e  5. I t  i s  i m p o r t a n t  t o  n o t e  t h a t  i n  b o t h  t h e  i n ­
s t a n c e s  o f  h i g h e r  a c h i e v e m e n t  d i s c u s s e d  a b o v e ,  a  g r o u p  
c o n t a i n i n g  t h i r d  g r a d e  s t u d e n t s  w as  f o u n d  t o  h a v e  h i g h e r  
a c h i e v e m e n t  t h a n  s t u d e n t s  i n  t h e  c o n t r o l  g r o u p .  A p o s s i b l e  
e x p l a n a t i o n  f o r  t h i s  d i f f e r e n c e  i s  s u g g e s t e d  b y  r e s e a r c h  
r e p o r t e d  by  F i s h e r ,  e t .  a l .  (1978).  F i n d i n g s  o f  t h i s  s t u d y  
i n d i c a t e d  t h e  i m p o r t a n c e  o f  a  h i g h  r a t e  o f  s u c c e s s  f o r  
y o u n g e r  c h i l d r e n  when  a n s w e r i n g  q u e s t i o n s ,  a n d  t h a t  t h e  
r a t e  o f  s u c c e s s  w as  d i r e c t l y  r e l a t e d  t o  o v e r a l l  a c h i e v e ­
m e n t .  I t  may b e  t h a t  s t u d e n t s  i n  t h i s  s t u d y  p e r c e i v e d
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t h e i r  p e r s o n a l  r a t e s  o f  s u c c e s s  i n  CAI a s  h i g h  a n d  t h i s  
s u c c e s s  was r e f l e c t e d  i n  m e a s u r e s  o f  a c h i e v e m e n t .  A n o th e r  
f a c t o r  w h ic h  may have  had  i m p a c t  on  t h i s  g r o u p ' s  s c o r e s ,  i s  
t h a t  y o u n g e r  c h i l d r e n  t e n d  t o  v i e w  new e x p e r i e n c e s  m o r e  
s e r i o u s l y  t h a n  o l d e r  s t u d e n t s .  As a  c o n s e q u e n c e ,  t h e s e  
s t u d e n t s  may h a v e  a p p r o a c h e d  CAI i n  a  m o r e  " b u s i n e s s l i k e "  
manner  and t h i s  a t t i t u d e  c o n t r i b u t e d  t o  t h e i r  h i g h e r  l e v e l s  
o f  a c h i e v e m e n t  ( R o s e n s h i n e  a n d  S t e v e n s ,  1 9 8 4 ) .  T h i s  
d i f f e r e n c e  may a l s o  i n d i c a t e  t h a t  t h i r d  g r a d e  s t u d e n t s  
r e s p o n d  i n  a  m o r e  p o s i t i v e  way t o  CAI t h a n  f o u r t h  a n d  f i f t h  
g r a d e  s t u d e n t s ,  a n d  a s  a  c o n s e q u e n c e ,  c o m p u t e r  d r i l l  a n d  
p r a c t i c e  may c o n t r i b u t e  i n  some manner t o  h i g h e r  a c h i e v e ­
ment  f o r  t h e s e  s t u d e n t s .
I m p l i c a t i o n s  f r o m  f i n d i n g s  f o r  t h i s  h y p o t h e s i s  a r e  
i n c o n c l u s i v e .  W h i l e  r e a d i n g  a c h i e v e m e n t  was  h i g h e r  f o r  
G ro u p  1 t h a n  f o r  G ro u p  4 ,  t h i s  d i f f e r e n c e  s e e m s  t o  b e  
a c c o u n t e d  f o r  p r i m a r i l y  b y  t h e  a c h i e v e m e n t  o f  G ro u p  1 ,  
g r a d e  3. T h e  h i g h  a c h i e v e m e n t  o f  t h e  t h i r d  g r a d e  s t u d e n t s  
w as  n o t  s h a r e d  b y  t h e  f o u r t h  a n d  f i f t h  g r a d e  s t u d e n t s  i n  
Group 1. The mean DIFR s c o r e  o f  Group 1 ,  g r a d e  4 (22.2500) 
w as  a l m o s t  i d e n t i c a l  t o  t h e  DIFR m ean  o f  G ro u p  2 ,  g r a d e  4 
( 2 1 . 9 0 9 1 ) .  T h e r e  w as  e v e n  l e s s  d i f f e r e n c e  i n  m ean  DIFR 
b e t w e e n  G r o u p  1 ,  g r a d e  5 ( 1 0 .6 1 7 0 )  a n d  m ean  DIFR o f  G ro u p  
4 ,  g r a d e  5 ( 1 0 . 5 3 8 5 ) .  C l e a r l y ,  t h e  d i f f e r e n c e s  f o u n d  i n  
r e a d i n g  a c h i e v e m e n t  b e tw e e n  Group 1 and Group 4 and b e tw e e n  
G ro u p  1 a n d  G ro u p  2 a r e  d u e  t o  t h e  m ean  DIFR o f  G ro u p  1 ,  
g r a d e  3 ( 4 3 . 8 0 0 0 ) .
T hese  f a c t o r s  c om bined  w i t h  t h e  n e g a t i v e  mean DIFR o f
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Group 2 ,  g r a d e  5 ,  make s t a t e m e n t s  c o n c e r n i n g  h i g h e r  r e a d i n g  
a c h i e v e m e n t  f o r  s t u d e n t s  r e c e i v i n g  CAI i n  r e a d i n g  t e n u o u s  
a t  b e s t .  The  l a c k  o f  f i n d i n g s  t o  s u p p o r t  h i g h e r  m a t h  
a c h i e v e m e n t  f o r  s t u d e n t s  r e c e i v i n g  CAI i n  m a t h ,  w i t h  t h e  
e x c e p t i o n  o f  G ro u p  3 /  g r a d e  3 ,  c o m p a r e d  t o  G ro u p  4 ,  g r a d e  
5 ,  o f  t h e  C o n t r o l  Group,  make s t a t e m e n t s  r e l a t i n g  s i g n i f i ­
c a n t l y  i n c r e a s e d  m ath  a c h i e v e m e n t  a s  m e a su re d  by  a c h i e v e ­
m ent  t e s t  s c o r e s  t o  CAI i n  m a th  u n s u p p o r t e d  by  t h e  t e s t i n g  
o f  H y p o t h e s i s  I .  H o w e v e r ,  e v e n  t h i s  s t a t e m e n t  m u s t  b e  
m o d i f i e d  when t h e  v a r i a b l e  o f  t i m e  i s  c o n s i d e r e d .
flyRft.fchefi.ifi 1L
H y p o t h e s i s  I I ,  t h a t  c o m p u te r  i n t e r a c t i o n  t i m e  would  be  
r e l a t e d  t o  a c h i e v e m e n t ,  was fo u n d  t o  h o l d  f o r  m a th  b u t  n o t  
f o r  r e a d i n g .  F i n d i n g s  a r e  d i s c u s s e d  b e lo w .
Com puter  t i m e  i n  m ath  (CTM) was s i g n i f i c a n t l y  r e l a t e d  
t o  a c h i e v e m e n t  i n  m ath  a s  m e a su re d  by  DIFM and PGAINM f o r  
G ro u p  3 ,  g r a d e s  3 a n d  4. I n  a d d i t i o n ,  CTM w as  s i g n i f i ­
c a n t l y  r e l a t e d  t o  CAVM f o r  Group 3 ,  g r a d e s  4 and  5.
I m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  a r e  i m p o r t a n t  t o  t h i s  
s t u d y  b e c a u s e  t h e y  d i r e c t l y  s u p p o r t  H y p o t h e s i s  I I .  W hi le  
p e r i p h e r a l  f a c t o r s  n o t  c o n t r o l l e d  by  t h i s  s t u d y  u n d o u b t e d l y  
i n f l u e n c e d  t h e  o u t c o m e s ,  i t  i s  c l e a r  t h a t  t h e r e  w as  a  
p o s i t i v e  r e l a t i o n s h i p  b e tw e e n  t h e  am ount  o f  t i m e  s t u d e n t s  
s p e n t  on  CAI i n  m a t h  a n d  a c h i e v e m e n t  i n  m a t h  f o r  s t u d e n t s  
i n  G ro u p  3 ,  g r a d e s  3 a n d  4. I n  o t h e r  w o r d s ,  a s  t h e  a m o u n t  
o f  t i m e  a  s t u d e n t  i n  Group 3 ,  g r a d e s  3 and  4 ,  s p e n t  on  CAI 
i n  m a t h  i n c r e a s e d ,  t h a t  s t u d e n t ' s  a c h i e v e m e n t  i n  m a t h  i n ­
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c r e a s e d  p r o p o r t i o n a t e l y .
D e s p i t e  t h e  f i n d i n g s  f o r  g r o u p s  a n d  g r a d e s  o u t l i n e d  
a b o v e ,  t h e s e  f i n d i n g s  d i d  n o t  h o l d  f o r  a l l  g r o u p s  a n d  
g r a d e s  w h ic h  r e c e i v e d  CAI i n  m ath .  The P e a r s o n  c o r r e l a t i o n  
c o e f f i c i e n t  ( d i s c u s s e d  i n  A p p e n d i x  F) i n d i c a t e d  t h a t  CTM 
was n e g a t i v e l y  c o r r e l a t e d  w i t h  m a th  a c h i e v e m e n t  a s  m e a su re d  
by  DIPM f o r  Group 1 ,  g r a d e s  5; t h i s  c o r r e l a t i o n  was s t a t i s ­
t i c a l l y  s i g n i f i c a n t .  A l t h o u g h  n o t  s i g n i f i c a n t ,  t h e  s a m e  
n e g a t i v e  c o r r e l a t i o n  b e t w e e n  CTM a n d  DIFM was  f o u n d  f o r  
G ro u p  1 ,  g r a d e s  3 a n d  4.  N e v e r t h e l e s s ,  CTM w a s  p o s i t i v e l y  
c o r r e l a t e d  w i t h  CAVM f o r  a l l  t h e s e  g r o u p s .
I m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  a r e  t h a t  c o m p u te r  i n ­
t e r a c t i o n  t i m e  i n  m a th  p o s i t i v e l y  i n f l u e n c e d  a c h i e v e m e n t  i n  
m a t h  a s  m e a s u r e d  b y  t h e  p r o g r a m  o f  CAI. H o w e v e r ,  f o r  
r e a s o n s  n o t  s p e c i f i e d  b y  t h i s  s t u d y ,  t h i s  r e l a t i o n s h i p  i s  
n o t  r e f l e c t e d  i n  m a th  a c h i e v e m e n t  s c o r e s  m e a su re d  by  DIPM 
f o r  G ro u p  1 ,  g r a d e s  3 ,  4 a n d  5 .  F u r t h e r ,  t h e r e  i s  a  s t a ­
t i s t i c a l l y  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  b e tw e e n  CAVM 
a n d  DIPM f o r  G ro u p  1 ,  g r a d e  5 ,  b u t  a  n o n - s t a t i s t i c a l l y  
s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  b e tw e e n  CAVM and DIPM f o r  
Group 1 ,  g r a d e s  3 and  4. The i n a b i l i t y  t o  g e n e r a l i z e  m a th  
a c h i e v e m e n t  a s  m e a s u r e d  b y  t h e  c o m p u t e r  (CAVM) t o  m a t h  
a c h i e v e m e n t  a s  m e a s u r e d  b y  t h e  C o m p r e h e n s i v e  A s s e s s m e n t  
P ro g ra m  T e s t  (DIPM and  PGAINM) s u g g e s t s  s e v e r a l  p o s s i b i l i ­
t i e s .  F i r s t ,  t h e  t w o  m e a s u r e s  o f  a c h i e v e m e n t  may n o t  b e  
t h o r o u g h l y  c o m p a t i b l e .  Secon d ,  s t u d e n t s  may n o t  b e  a b l e  t o  
t r a n s f e r  t h e  d r i l l  a n d  p r a c t i c e  o f  t h e  CAI p r o g r a m  t o  o t h e r
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t e s t i n g  s i t u a t i o n s .  T h i r d ,  t h e  l a p s e  o f  t i m e  b e t w e e n  t h e  
d r i l l  and p r a c t i c e  o f  CAI and c l a s s r o o m  t e s t i n g  may i n f l u ­
en ce  t e s t  o u tco m es .  T h i s  i s  s u p p o r t e d  by r e s e a r c h  r e p p r t e d  
by  E d w a r d s ,  e t .  a l .  ( 1 9 7 5 ) ;  t h e y  c a u t i o n e d  t h a t  r e s u l t s  o f  
CAI may n o t  show on a c h i e v e m e n t  t e s t  s c o r e s .
I n  c o n t r a s t ,  f i n d i n g s  f o r  P e a r s o n  c o r r e l a t i o n s  i n v o l ­
v i n g  CTR were  even  l e s s  u n i f o r m  t h a n  f i n d i n g s  f o r  c o r r e l a ­
t i o n s  i n v o l v i n g  CTM. F o r  som e  g r o u p s ,  CTR was n e g a t i v e l y  
c o r r e l a t e d  w i t h  r e a d i n g  a c h i e v e m e n t  v a r i a b l e s ,  f o r  som e 
g r o u p s  t h e  c o r r e l a t i o n  was  p o s i t i v e ;  a n d  f o r  som e  g r o u p s  
t h e r e  was no m e a s u r a b le  c o r r e l a t i o n .
S e v e r a l  i m p l i c a t i o n s  can  be  d raw n f rom  r e l a t i o n s h i p s  
f o r  CTR a n d  m e a s u r e s  o f  r e a d i n g  a c h i e v e m e n t .  F i r s t ,  t h e  
l a c k  o f  s i g n i f i c a n t  r e l a t i o n s h i p s  b e tw ee n  CTR and DIFR o r  
PGA I  NR make t h e  CAI p r o g r a m  i n  r e a d i n g  q u e s t i o n a b l e  a s  an  
a p p r o p r i a t e  s u p p l e m e n t  t o  c l a s s r o o m  i n s t r u c t i o n  a nd  s u g ­
g e s t s  t h a t  a d d i t i o n a l  r e s e a r c h  i s  n e e d e d .  S e c o n d ,  t h e  
t e s t i n g  p ro g ram  i n c o r p o r a t e d  i n  t h e  CAI p ro g ram  may n o t  be  
c o m p a t i b l e  w i t h  t h e  CAPS t e s t .  T h i r d ,  s t u d e n t s  may n o t  b e  
a b l e  t o  u n i f o r m l y  t r a n s f e r  com pute r  d r i l l  and p r a c t i c e  i n  
r e a d i n g  t o  c l a s s r o o m  a c t i v i t i e s .  F o u r t h ,  and p e r h a p s  m ost  
i m p o r t a n t l y ,  t h e s e  f i n d i n g s  may r e f l e c t  t h e  d i f f i c u l t y  o f  
c o n s t r u c t i n g  a  r e a d i n g  t e s t  t h a t  a c t u a l l y  t e s t s  r e a d i n g  
s k i l l s .
As e a r l y  a s  1 9 5 2 ,  A n d e r s o n  a nd  D e a r b o r n  r a i s e d  t h e  
i s s u e  o f  w h e th e r  s t a n d a r d i z e d  r e a d i n g  t e s t s  a c t u a l l y  t e s t  
r e a d i n g  s k i l l s .  These  t e s t s  r e q u i r e  s t u d e n t s  t o
. . . d o  s o m e t h i n g  e l s e  t o  i n d i c a t e  how much a n d
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how w e l l  h e  h a s  u n d e r s t o o d ra n d  t h a t  s o m e t h i n g  may 
m ake  t h e  t e s t . . . j u s t  s o  m uch  a  s i m o n - p u r e  t e s t  o£  
r e a d i n g  a n d  t h u s  i n  p a r t  a  t e s t  o f  s o m e t h i n g  e l s e  
b e s i d e s  r e a d i n g . . . ( A n d e r s o n  a n d  D e a r b o r n /  1 9 5 2 /  
p a g e  302)
R e s e a r c h e r s  have  n o t e d  t h a t  q u e s t i o n s  on  s t a n d a r d i z e d  
r e a d i n g  c o m p r e h e n s io n  t e s t s  c a n  s o m e t i m e s  b e  a n s w e r e d  w i t h ­
o u t  r e a d i n g  t h e  t e x t  (Anderson and D e a r b o r n /  1952; H a r r  and  
L y o n s /  1 9 8 0 ;  T u i n m a n f 1 9 7 4 ) .  I t  may b e  t h a t  b o t h  t h e  CAPS 
t e s t  a n d  t h e  a s s e s s m e n t  o f  a c h i e v e m e n t  u s e d  b y  t h e  CAI 
p r o g r a m  a r e  e x a m p l e s /  i n  w h o l e  o r  i n  p a r t /  o f  t h i s  p h e ­
n o m e n a .  I n  a n y  e v e n t /  t e s t i n g  a  s t u d e n t ' s  r e a d i n g  k n o w ­
l e d g e  i s  a  n e b u l o u s  t a s k  c o m p a r e d  t o  t e s t i n g  t h a t  s a m e  
s t u d e n t ' s  m a th  kn o w led ge .
Mdifcloaal. Riadingg.
As t h e  r e s u l t s  o f  s t a t i s t i c a l  t e s t i n g  w e r e  a n a l y z e d  
f o r  d i f f e r e n c e s  i n  a c h i e v e m e n t  b e t w e e n  e x p e r i m e n t a l  a n d  
c o n t r o l  g r o u p s /  s e v e r a l  p e r i p h e r a l  d i f f e r e n c e s  w ere  fo u n d  
w h ic h  a r e  o f  i n t e r e s t  t o  t h i s  s t u d y .  T h ese  d i f f e r e n c e s  a r e  
d i s c u s s e d  b e lo w .
S t u d e n t s  i n  g r a d e  3 /  r e g a r d l e s s  o f  t h e  e x p e r i m e n t a l  
g r o u p  c l a s s i f i c a t i o n /  had  c o n s i s t e n t l y  h i g h e r  a c h i e v e m e n t  
a s  m e a s u re d  by  DIFR/ PGAINR/ DIFM, PGAINM/ t h a n  s t u d e n t s  i n  
g r a d e s  4 a n d  5. F u r t h e r /  s t u d e n t s  i n  g r a d e  4 h a d  c o n ­
s i s t e n t l y  h i g h e r  a c h i e v e m e n t  a s  m e a s u r e d  by t h e s e  same f o u r  
v a r i a b l e s  t h a n  s t u d e n t s  i n  g r a d e  5.
T h e r e  a r e  s e v e r a l  p o s s i b l e  i m p l i c a t i o n s  f o r  t h i s  
f i n d i n g .  F i r s t /  i t  i s  p o s s i b l e  t h a t  s t u d e n t s  i n  g r a d e  3 
w e r e  s i g n i f i c a n t l y  d i f f e r e n t  i n  a b i l i t y  t h a n  s t u d e n t s  i n
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g r a d e s  4 a nd  5. T h i s #  h o w e v e r ,  s e e m s  u n l i k e l y  s i n c e  a l l  
s t u d e n t s  i n  t h i s  s t u d y  w e r e  c l a s s i f i e d  a s  C h a p t e r  I  s t u ­
d e n t s  p r i o r  t o  t h e  b e g i n n i n g  o f  t h e  s t u d y .  S e c o n d ,  t h e  
CAPS t e s t  may b e  " e a s i e r ” d u e  t o  t h e  d i f f i c u l t i e s  o f  p r e ­
p a r i n g  a c a d e m i c  t e s t s  f o r  y o u n g  c h i l d r e n  f o r  g r a d e  3 s t u ­
d e n t s  t h a n  f o r  s t u d e n t s  i n  g r a d e s  4 o r  5. T h i r d ,  s t u d e n t s  
i n  g r a d e  3 may h a v e  r e s p o n d e d  m o re  p o s i t i v e l y  t o  t h e  s p e ­
c i a l  t r e a t m e n t  o f  t h e  C h a p t e r  I  p r o g r a m  an d  t h i s  r e s p o n s e  
was r e f l e c t e d  i n  a c h i e v e m e n t .  F o u r t h ,  i t  i s  p o s s i b l e  t h a t  
i n c o n s i s t e n t  p r o c e d u r e s  w e r e  u s e d  t o  a d m i n i s t e r  t h e  CAPS 
t e s t  and t h e s e  i n c o n s i s t e n c i e s  i n f l u e n c e d  s t u d e n t  s c o r e s .  
A n o t h e r  p e r i p h e r a l  d i f f e r e n c e  f o u n d  i n  t h e  c o u r s e  o f  d a t a  
a n a l y s i s  was t h a t  a c h i e v e m e n t  a s  m easu re d  by t h e  v a r i a b l e s  
CAVR a n d  CAVM w as  c o n s i s t e n t l y  h i g h e r  f o r  e x p e r i m e n t a l  
g r o u p s  c o n t a i n i n g  f o u r t h  a n d  f i f t h  g r a d e  s t u d e n t s  when 
t h e s e  g ro u p s  were  com pared  t o  t h i r d  g r a d e  s t u d e n t s .  S e v e r a l  
p o s s i b l e  i m p l i c a t i o n s  c a n  b e  d r a w n  f r o m  t h i s  f i n d i n g .  
F i r s t ,  s t u d e n t s  i n  g r a d e s  4 a n d  5 may h a v e  r e s p o n d e d  m o re  
p o s i t i v e l y  t o  t h e  p r o g r a m  o f  CAI an d  t h i s  r e s p o n s e  was 
r e f l e c t e d  i n  a c h i e v e m e n t  m ea su re d  by t h e  c o m p u te r .  Second ,  
t h i s  p a r t i c u l a r  g r o u p  o f  f o u r t h  a n d  f i f t h  g r a d e  s t u d e n t s  
may n o t  t e s t  w e l l  on t r a d i t i o n a l  p a p e r  and p e n c i l  t e s t s  due 
t o  d e f i c i e n c i e s  i n  t e s t - t a k i n g  s k i l l s ,  b u t  t h i s  l a c k  o f  
" t e s t - w i s e n e s s "  was n o t  r e f l e c t e d  i n  t h e  c o m p u te r  m e a su re s  
o f  a c h i e v e m e n t .
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I n  a d d i t i o n  t o  t h e  l i m i t a t i o n s  and  a s s u m p t i o n s  o f  t h e  
s t u d y  d i s c u s s e d  i n  C h a p t e r  I I I ,  o t h e r  l i m i t a t i o n s  a n d  
a s s u m p t i o n s  b e c a m e  a p p a r e n t  d u r i n g  d a t a  a n a l y s i s .  T h e s e  
a r e  d i s c u s s e d  b e lo w .
1 .  An a s s u m p t i o n  o f  t h e  s t u d y  w as  t h a t  t h e r e  w a s  a 
r e l a t i o n s h i p  b e tw e e n  t h e  d r i l l  and  p r a c t i c e  p r o v i d e d  by t h e  
p r o g r a m  o f  CAI and  t h e  s k i l l s  t e s t e d  by CAPS. The n e g a t i v e  
a c h i e v e m e n t  m e a s u r e d  b y  DIFR o f  G ro u p  2 ,  g r a d e  5 ,  a n d  t h e  
m i x t u r e  o f  n e g a t i v e  and p o s i t i v e  c o r r e l a t i o n s  f o r  r e a d i n g  
make t h e  a s s u m e d  r e l a t i o n s h i p  b e t w e e n  t h e  CAI p r o g r a m  i n  
r e a d i n g  and r e a d i n g  a c h i e v e m e n t  t e s t  s c o r e s  q u e s t i o n a b l e .
2. An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  a d m i n i s t r a t i v e  
p o l i c i e s  c o n c e r n i n g  t h e  l e n g t h  o f  t i m e  s t u d e n t s  r e m a in e d  i n  
t h e  C h a p t e r  I  p r o g r a m  d i d  n o t  a f f e c t  o v e r a l l  a c h i e v e m e n t .  
T h i s  s t u d y  r e c o r d e d  t i m e  i n  m i n u t e s ,  b u t  made no r e c o r d  o f  
t h e  d a y s  o r  w e e k s  a s t u d e n t  s p e n d  w o r k i n g  w i t h  C A I .  
A d m i n i s t r a t i v e  p r o c e d u r e s  e n c o u r a g e d  t h e  r e m o v a l  o f  
s t u d e n t s  f ro m  t h e  C h a p te r  I  p r o g r a m  when t h a t  s t u d e n t  beg an  
t o  work on  g r a d e  l e v e l .  The i m p a c t  o f  t h i s  p o l i c y  on  t h i s  
s t u d y  may h a v e  r e d u c e d  a c h i e v e m e n t  g a i n s .  I t  w as  a n  
a s s u m p t i o n  o f  t h i s  s t u d y  t h a t  t h e  e f f e c t s  o f  t h i s  p o l i c y  
w e re  m in i m a l .
3. An a s s u m p t i o n  o f  t h i s  s t u d y  i s  t h a t  e x t r a n e o u s  
f a c t o r s  n o t  c o n t r o l l e d  b y  t h e  s t u d y ,  b u t  w h i c h  m i g h t  i n ­
f l u e n c e  a c h i e v e m e n t ,  w e re  m in i m a l .
4 .  An a s s u m p t i o n  o f  t h i s  s t u d y  was  t h a t  t h e  " J o h n  
Henry E f f e c t "  (C a m p b e l l ,  1980) was m i n i m a l .  I t  i s  a ssum ed
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t h a t  t h e  C h a p t e r  X t e a c h e r s  o f  s t u d e n t s  i n  t h e  c o n t r o l  
g r o u p  d i d  n o t  e x e r t  e x t r a  e f f o r t  o r  p r o v i d e  u n u s u a l  am oun ts  
o f  d r i l l  and  p r a c t i c e  a c t i v i t i e s  t o  s t u d e n t s  i n  t h e  c o n t r o l  
g r o u p s .
S u g g e s t i o n s  t a x  f u t u r e  R e s e a r c h
S e v e r a l  s u g g e s t i o n s  f o r  f u t u r e  r e s e a r c h  c a n  b e  
i n f e r r e d  f ro m  e a r l i e r  d i s c u s s i o n s .  Two a r e a s  n e e d  s p e c i a l  
a t t e n t i o n .  F i r s t ,  t h e  i m p a c t  on a c h i e v e m e n t  o f  n e w ly  im ­
p l e m e n t e d  CAI p r o g r a m s  m ust  b e  s y s t e m a t i c a l l y  r e s e a r c h e d .  
F i n d i n g s  f r o m  s u c h  r e s e a r c h  may i n d i c a t e  e a r l y  i n  t h e  
p ro g ra m  t h a t  c h a n g e s  o r  a d j u s t m e n t s  i n  t h e  p o l i c i e s  r e g u l a ­
t i n g  t h e  p r o g r a m  may b e  n e eded  t o  m ax im iz e  i t s  e f f e c t i v e ­
n e s s .  S e c o n d ,  when  p l a n n i n g  t h e  i m p l e m e n t a t i o n  o f  a  p r o ­
gram  o f  CAI, a  s u r v e y  m e a s u r i n g  a t t i t u d e s  and p e r c e p t i o n s  
o f  t h o s e  i n v o l v e d  i n  t h e  p r o g r a m  s h o u l d  b e  a d m i n i s t e r e d  
e a r l y  i n  t h e  p r o g r a m  a n d  t h e n  a g a i n  t h e  p r o g r a m  h a d  b e e n  i n  
o p e r a t i o n  f o r  a  p e r i o d  o f  t i m e .  T h i s  p r o c e d u r e  w o u l d  
p r o d u c e  i n f o r m a t i o n  u s e f u l  i n  i n t e r p r e t i n g  s c o r e  r e s u l t s  
and i n  i d e n t i f y i n g  p o t e n t i a l  p r o b le m  a r e a s .
T h e  a c c e p t a n c e  l e v e l  o f  e d u c a t o r s  f o r  CAI i s  
i n c r e a s i n g .  Long t e r m  r e s e a r c h  p r o j e c t s  w i l l  b e  e s s e n t i a l  
i f  p r a c t i t i o n e r s  a r e  t o  f u l l y  u t i l i z e  t h i s  new t e c h n o l o g y .
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D e l t a  Kappaa*. 6 5 : 2 ,  O c t o b e r ,  1 1 8 - 1 2 0 .
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Longman.
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f i l £ t e d  C h i l d  Q u a r te r ly * .  26 (4) 1 62 -164 .
S t e f f i n ,  S h e r w in  A. 1983.
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APPENDIX A
DATA ENCODING SHEET
Card  Col V a r i a b l e
PART 1:  ALL RESEARCH SUBJECTS INFORMATION
1 .  A s s ig n e d  R e s e a r c h  ID
2. EBRP S t u d e n t  ID 
S t u d e n t  Name;
3 .  S choo l  Code.:
4 .  C l a s s
5 .  Year d a t a  r e c o r d e d :  1) 83-84 2) 84-85
T ea ch e r
7 .  Grade L e v e l :  (3 ,  4 ,  5)
8. R e s e a r c h  Group C l a s s i f i c a t i o n :
1) C o n t r o l  Group
2) E x p e r im e n ta l  1
3) E x p e r im e n ta l  2
4) E x p e r im e n ta l  3
9 .  P r e t e s t  A chievement  S c o r e :  Math;
10 .  P r e t e s t  Achievement  S c o r e :  Reading;
11 .  P o s t t e s t  A ch ievem en t  S c o r e s :  Mat
12 .  P o s t t e s t  A ch ievem en t  S c o r e s :  Reading;
PART 2: EXPERIMENTAL GROUP INFORMATION
13.  Reading  C om prehens ion :  T o t a l  Gain
14 .  Reading  C om prehens ion :  T o t a l  Time - w o
15 .  Reading  Com prehens ion :  C ourse  A verage
16. Math:  T o t a l  Gain
17 .  Math:  T o t a l  Time
18 .  Math:  C ourse  A verage
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APPENDIX B
ABBREVIATIONS USED IN THIS PAPER
GG = Group and g r a d e .
DIFR « D i f f e r e n c e  i n  r e a d i n g  s c o r e  on  t h e  CAPS t e s t s  when 
p r e t e s t  s c o r e  i s  s u b t r a c t e d  f ro m  t h e  p o s t t e s t  s c o r e .
DIFM *= D i f f e r e n c e  i n  m a t h  s c o r e  on  t h e  CAPS t e s t  when 
p r e t e s t  s c o r e  i s  s u b t r a c t e d  f rom t h e  p o s t t e s t  s c o r e .
PGAINR = p e r c e n t  o f  g a i n  s c o r e  f o r  r e a d i n g .  D e te r m in e d  by 
s u b t r a c t i n g  t h e  p r e t e s t  r e a d i n g  s c o r e  f r o m  t h e  p o s t t e s t  
r e a d i n g  s c o r e  and d i v i d i n g  by p r e t e s t  r e a d i n g  s c o r e .
PGAINM = p e r c e n t  o f  g a i n  s c o r e  f o r  m a t h .  D e t e r m i n e d  by  
s u b t r a c t i n g  t h e  p r e t e s t  m ath  s c o r e  f ro m  t h e  p o s t t e s t  math  
s c o r e  and d i v i d i n g  by t h e  p r e t e s t  math  s c o r e .
CTR -  c o m p u te r  i n t e r a c t i o n  t i m e  i n  r e a d i n g .  D e te rm in e d  by 
t h e  t i m e  r e p o r t e d  by  t h e  c o m p u te r  u se d  by s t u d e n t s  f o r  CAI. 
R e p o r te d  i n  h o u r s  and m i n u t e s .
CTM = c o m p u te r  i n t e r a c t i o n  t i m e  i n  m ath .  D e te rm in e d  by t h e  
t i m e  r e p o r t e d  b y  t h e  c o m p u t e r  u s e d  b y  s t u d e n t s  f o r  CAI. 
R e p o r te d  i n  h o u r s  and m in u t e s .
CAVR *= c o m p u t e r  a v e r a g e  i n  r e a d i n g .  A s c o r e  r e p o r t e d  b y  
t h e  CAI p ro g ra m  f o r  e ac h  s t u d e n t .  Roughly  e q u i v a l e n t  t o  an 
a c h i e v e m e n t  t e s t  s c o r e .  Range o f  0 t o  999.
CAVM = c o m p u t e r  a v e r a g e  i n  m a t h .  A s c o r e  r e p o r t e d  by  t h e  
CAI p r o g r a m  f o r  e a c h  s t u d e n t .  R o u g h l y  e q u i v a l e n t  t o  an  
a c h i e v e m e n t  t e s t  s c o r e .  Range o f  0 t o  999.
CAPS TEST = C o m p r e h e n s i v e  A s s e s s m e n t  P r o g r a m  T e s t .  
A d m i n i s t e r e d  by  E a s t  B a t o n  Rouge  P a r i s h  S c h o o l s  t o  a l l  
s t u d e n t s  i n  t h e  C h a p t e r  I  p r o g r a m .  S c o r e s  r a n g e  f r o m  0 t o  
999.
1 3 ,  1 4 ,  15 = G ro u p  1 ,  g r a d e s  3 ,  4 ,  5. G ro u p  1 r e c e i v e d  CAI 
i n  m ath  and r e a d i n g .
2 3 ,  2 4 ,  25 = G ro u p  2 ,  g r a d e s  3 ,  4 ,  5 .  G roup  2 r e c e i v e d  CAi 
i n  r e a d i n g  o n l y .
3 3 ,  3 4 ,  35 = G ro u p  3 ,  g r a d e s  3 ,  4 ,  5 .  G ro u p  3 r e c e i v e d  CAI 
i n  math  o n l y .
4 3 ,  4 4 ,  45 = G ro u p  4 ,  g r a d e s  3 ,  4 ,  5. G ro u p  4 was t h e  
C o n t r o l  G ro u p .  G rou p  4 r e c e i v e d  no CAI a s  p a r t  o f  a  
r e g u l a r  p ro g ram  o f  c l a s s r o o m  i n s t r u c t i o n .
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APPENDIX C
DISTRIBUTION OP SAMPLE POPULATION 
BY SCHOOL AND YEAR
EXPERIMENTAL GROUP SCHOOLS 1983-84  
PARK 66
BROADMOOR 31
NORTH HIGHLANDS 32
BEECHWOOD 40
RYAN 26
CRESTWORTH 77
1984-85
53
24
1983-85
18
7
CONTROL GROUP SCHOOLS 
MERRYDALE 
GREENVILLE 
BROWNFIELD
50
39
19
44
39
19
TOTAL SAMPLE POPULATION 584
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APPENDIX D
COMPREHENSIVE ASSESSMENT PROFILE (CAPS) 
PRETEST AND POSTTEST SCORES 
FOR READING AND MATH 
RANGE, MEDIAN AND MEAN
RANGE* MEDIAN
READING SCORES
PRETEST 312-587 4 39 .0
POSTTEST 315-562 44 8 .5
MATH SCORES
PRETEST 325-578 467 .5
POSTTEST 318-618 49 3 .0
* RANGE POSSIBLE = 0 TO 999
MEAN
432.171
443 .802
462.859
489.456
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APPENDIX E
FINDINGS FOR ANALYSIS OF VARIANCE USING 
SCHEFFE1S TEST OF PAIRWISE COMPARISONS 
FOR HYPOTHESIS I
To f u r t h e r  t e s t  t h e  r e l a t i o n s h i p s  among t h e  g r o u p s ,  
p a i r w i s e  c o m p a r i s o n s  w e r e  t e s t e d  u s i n g  S c h e f f e ' s  m e t h o d .  
Each g ro u p  was com pared  w i t h  a l l  o t h e r  g r o u p s  f o r  d e p e n d e n t  
v a r i a b l e s  DIFM, PGAINM, CAVM, DIFR, PGAINR, and  CAVR. The 
l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  was s e t  a t  0 .05 .  S c h e f f e  
t e n d s  t o  b e  a  c o n s e r v a t i v e  m e a s u r e  ( H i n k l e ,  W i e r s m a ,  a n d  
J u r s :  1982) .  I t  may i n d i c a t e  t h a t  d i f f e r e n c e s  b e tw e e n  t h e  
m e a n s  a r e  n o t  s i g n i f i c a n t  w h e n  i n  f a c t  t h e y  a r e  
s i g n i f i c a n t .
When p a i r w i s e  c o m p a r i s o n s  o f  g r o u p  m e a n s  f o r  t h e  
v a r i a b l e  DIFM w e r e  t e s t e d  u s i n g  S c h e f f e ,  no  s i g n i f i c a n t  
d i f f e r e n c e s  w ere  fo u n d .
F o r  t h e  v a r i a b l e  PGAINM, G r o u p  33 w a s  f o u n d  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  G ro u p  35;  G ro u p  33 w a s  a l s o  
f o u n d  t o  b e  d i f f e r e n t  f r o m  G r o u p  4 5 .  T h e  m ean  PGAINM o f  
G ro u p  33 w as  0 . 0 9 8 1 ;  t h e  m ean  o f  G ro u p  35 was  0 . 0 4 5 0 ;  t h e  
m ean  o f  G r o u p  45 w as  0 . 0 4 4 2 .  A c h i e v e m e n t  a s  m e a s u r e d  b y  
PGAINM was  h i g h e r  f o r  G ro u p  33 t h a n  f o r  G ro u p  35 o r  G ro u p  
45 .
When t h e  d e p e n d e n t  v a r i a b l e  DIFR was t e s t e d .  Group 13 
was s i g n i f i c a n t l y  d i f f e r e n t  f ro m  Group 25. The mean DIFR 
f o r  G ro u p  13 w as  4 3 . 8 0 0 0 ;  t h e  m ean  DIFR f o r  G r o u p  25 w a s  
- 0 . 3 0 7 7 .  A c h i e v e m e n t  a s  m e a s u r e d  b y  DIFR was  h i g h e r  f o r
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Group 13 t h a n  f o r  Group 25.
T e s t i n g  PGAINR p r o d u c e d  s i g n i f i c a n t  d i f f e r e n c e s  
b e t w e e n  G ro u p  13 an d  G ro u p  4 3 ,  b e t w e e n  G roup  13 a n d  4 4 ,  
b e t w e e n  13 a n d  1 5 ,  b e t w e e n  13 a n d  4 5 ,  a n d  b e t w e e n  13 a n d  
25 .  The mean PGAINR f o r  G ro u p  13 w as  0 .1 2 3 6 ,  f o r  G roup  43 
t h e  mean PGAINR was 0 .0 3 8 6 .  PGAINR f o r  G ro u p  44 was  
0 .0 2 9 4 ,  f o r  G roup  15 i t  was  0 . 0 2 4 5 ,  f o r  G roup  45 i t  was  
0 .0 2 3 8  a n d  f o r  G ro u p  25 t h e  mean w as  0 .0 0 2 4 .  As m e a s u r e d  
by  PGAINR, a c h i e v e m e n t  was  h i g h e r  f o r  G ro u p  13 when 
c o m p a r e d  t o  G r o u p s  4 3 ,  4 4 ,  1 5 ,  45 a n d  25.
When CAVR was t e s t e d ,  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  
fo u nd  b e tw e e n  Group 13 and Group 25 ,  b e tw e e n  23 and 25,  and 
b e t w e e n  13  a n d  1 4 .  T h e  m e a n  CAVR f o r  G r o u p  13 w a s  
2 9 0 .9 3 3 3 ;  t h e  mean f o r  G ro u p  14 was  3 6 9 .2 7 5 0 .  The mean 
CAVR f o r  G ro up  23 was 2 7 2 .0 0 0 0 ;  t h e  mean f o r  Group  25 was 
4 0 6 .5 5 5 5 .  As m e a s u r e d  b y  CAVR, a c h i e v e m e n t  was h i g h e r  f o r  
Group 25 compared  t o  Groups 13 and 23. Group 14 had h i g h e r  
CAVR when compared t o  Group 1 3 .
T e s t i n g  o f  CAVM p r o d u c e d  s i g n i f i c a n t  d i f f e r e n c e s  
b e t w e e n  s e v e r a l  p a i r s .  D i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  
G rou p  13 (m ean  = 2 9 3 .8 1 2 5 )  a n d  G rou p  14 (mean « 3 6 8 . 0 7 5 0 ) .  
G rou p  15 (m ean  = 3 5 9 .2 5 5 3 )  was d i f f e r e n t  f r o m  G rou p  35 
(mean = 284.7159) .  D i f f e r e n c e s  were  found  be tw ee n  Group 14 
(mean = 368.0750) and Group 33 (mean = 284.7519) .  Group 15 
(mean -  359.2553) was found  d i f f e r e n t  f ro m  Group 33 (mean e
284.7159).  D i f f e r e n c e s  w ere  fo u nd  b e tw e e n  Group 33 (mean =
284.7159) and Group 34 (mean = 347.6363).  Group 33 (mean =
2 8 4 . 7 1 5 9 )  w a s  f o u n d  d i f f e r e n t  f r o m  G r o u p  35 ( m e a n  =
115
3 5 2 . 8 2 5 3 ) .
CAVM was h i g h e r  f o r  Group 14 com pared  t o  Group 13 and 
3 3 .  G r o u p  15 h a d  h i g h e r  CAVM c o m p a r e d  t o  G r o u p  3 3 .  CAVM 
w a s  h i g h e r  f o r  G ro u p  34 a n d  35 w hen  c o m p a r e d  t o  G ro u p  3 3 .
F i n d i n g s  f o r  t h e  S c h e f f e  p a i r w i s e  c o m p a r i s o n s  a r e  
l i s t e d  on T a b l e  E l .
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TABLE El
ANALYSIS OF VARIANCE USING THE SCHEFFE TEST OF COMPARISONS 
SIGNIFICANT DIFFERENCES BETWEEN GROUPS BY VARIABLE 
AND MEANS FOR THOSE VARIABLES
GROUP/GRADE WITH 
SIGNIFICANT DIFFERENCES 
BY VARIABLE GROUP/GRADE
MEAN OF
CONTRASTED
VARIABLE
VARIABLE: DIFM
NONE
VARIABLE: PGAINM
33 - -  35 
33 —  45
3
3
4
3
5
5
0 .0 9 8 1
0 .0 4 5 0
0 .0 4 4 2
VARIABLE: DIFR
13 ~  25 1
2
3
5
43 .8 0 0 0
- 0 . 3 0 7 7
VARIABLE: 
13 - -  43 
13 —  44 
13 - -  15 
13 —  45 
13 —  25
PGAINR
1
4
4
1
4
2
3
3
4
5 
5 
5
0 .12 3 6
0 .03 8 6
0 .02 9 4
0 .0 2 4 5
0 .0 2 3 8
0.0024
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VARIABLE: CAVR 
13 —  25 
23 —  25 
13 —  14
1
1
2
2
3
4
3
5
290 .9333
369.2750
272 .0000
406 .5555
VARIABLE: CAVM 
13 —  14 
13 —  15
13 —  35
14 - -  33
15 — 33 
33 —  34 
33 —  35
1
1
1
3
3
3
3
4
5
3
4
5
293 .8125
368.0750
359.2553
284 .7159
347.6363
356.8253
APPENDIX F
REPORT OF FINDINGS FOR 
PEARSON CORRELATION COEFFICIENT 
FOR ALL EXPERIMENTAL GROUPS AND GRADES
The P e a r s o n  C o r r e l a t i o n  C o e f f i c i e n t  was u s e d  i n  
p r e l i m i n a r y  d a t a  a n a l y s i s .  F i n d i n g s  a r e  s u m m a r i z e d  i n  
C h a p t e r  i v  a nd  d i s c u s s e d  i n  d e t a i l  b e l o w .  T a b l e s  f o r  
P e a r s o n  C o r r e l a t i o n s  a r e  p r e s e n t e d  a t  t h e  end  o f  t h i s  
A p pend ix .
Group 11
F i n d i n g s  f o r  t h i r d  g r a d e  s t u d e n t s  i n  Group 1 i n d i c a t e d  
t h a t  CTR was c o r r e l a t e d  w i t h  DIFR a t  a  weak p o s i t i v e  l e v e l  
( r  = 0 .2 3 6 4 3 ) .  CTM was c o r r e l a t e d  w i t h  DIFM a t  a  weak 
n e g a t i v e  l e v e l  ( r  = <-0 .10836) .  CTR was  c o r r e l a t e d  w i t h  
CAVR a t  a m o d e r a t e  n e g a t i v e  l e v e l  ( r  = - 0 . 5 2 6 8 6 ) .  CTM was 
c o r r e l a t e d  w i t h  CAVM a t  a  w e ak  p o s i t i v e  l e v e l  ( r  = 
0 .24369) .  CAVR was c o r r e l a t e d  w i t h  DIFR a t  a weak n e g a t i v e  
l e v e l  ( r  = - 0 . 1 1 2 8 4 ) .  CAVM was  c o r r e l a t e d  w i t h  DIFM a t  a  
m o d e r a t e  n e g a t i v e  l e v e l  ( r  = - 0 . 3 2 6 0 3 ) .  None o f  t h e s e  
P e a r s o n  c o r r e l a t i o n s  w e r e  f o u n d  t o  b e  s t a t i s t i c a l l y  
s i g n i f i c a n t .
fiESRB 1 1
A ch ievem en t  was c o r r e l a t e d  w i t h  t i m e  f o r  t h i r d  g r a d e  
s t u d e n t s  i n  G ro up  2. F i n d i n g s  i n d i c a t e d  t h a t  CTR was  
c o r r e l a t e d  w i t h  DIFR a t  a  m o d e r a t e  p o s i t i v e  l e v e l  ( r  =
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0 .57 84 3 ) .  CTR was c o r r e l a t e d  w i t h  CAVR a t  a  weak n e g a t i v e  
l e v e l  ( r  = - 0 . 2 0 8 9 1 ) .  CAVR w a s  c o r r e l a t e d  w t h  DIFR a t  a 
lo w  p o s i t i v e  l e v e l  ( r  = 0 . 1 3 2 0 5 ) .  Hone o f  t h e s e  f i n d i n g s  
w ere  s t a t i s t i c a l l y  s i g n i f i c a n t .
filLftUP 13,
F i n d i n g s  f o r  t h i r d  g r a d e  s t u d e n t s  i n  Group 3 w ere  a s  
f o l l o w s .  CTM c o r r e l a t e d  w th  DIFM a t  a  weak p o s i t i v e  l e v e l  
(r  = 0 .26508) .  CTM c o r r e l a t e d  w th  CAVM a t  a w;eak p o s i t i v e  
l e v e i  ( r  -  0 . 1 5 4 5 2 ) .  CAVM c o r r e l a t e d  w t h  DIFM a t  a  lo w  
p o s i t i v e  l e v e l  (r  = 0 .40726) .  S t a t i s t i c a l  s i g n i f i c a n c e  was 
f o u n d  f o r  CAVM p o s i t i v e l y  c o r r e l a t e d  w i t h  DIFM < PR = 
0 .0 0 0 1 )  an d  f o r  CTM p o s i t i v e l y  c o r r e l a t e d  w i t h  DIFM (PR = 
0 . 0 1 5 4 ) .
I n  s u m m a r y ,  f o r  g r a d e  3 ,  s t a t i s t i c a l l y  s i g n i f i c a n t  
r e l a t i o n s h i p s  w e re  fo u n d  b e tw e e n  CTM and  DIFM and  b e tw e e n  
CAVM and DIFM.
Graup 14
When t h e  P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t  w a s  
c a l c u l a t e d  f o r  a l l  f o u r t h  g r a d e  s t u d e n t s  i n  G ro u p  1 t h e  
f o l l o w i n g  r e s u l t s  w e re  o b t a i n e d .  CTR c o r r e l a t e d  w i t h  DIFR 
a t  a  weak  n e g a t i v e  l e v e l  ( r  = 0 . 2 2 9 0 0 ) .  CTM c o r r e l a t e d  w t h  
DIFM a t  a  w e a k  n e g a t i v e  l e v e l  ( r  = - 0 , 1 0 8 3 6 ) .  CTR 
c o r r e l a t e d  w t h  CAVR a t  a  m o d e r a t e  n e g a t i v e  l e v e l  ( r  = -  
0 .33056) .  CTM c o r r e l a t e d  w i t h  CAVM a t  a  weak p o s i t i v e  l e v e l  
( r  « 0 . 1 7 4 2 2 ) .  CAVR c o r r e l a t e d  w i t h  DIFR a t  a  m o d e r a t e  
p o s i t i v e  l e v e l  (r  = 0 .40512) .  CAVM c o r r e l a t e d  w i t h  DIFM a t  
a weak n e g a t i v e  l e v e l  (r  *= - 0 .1 7 2 7 3 ) .
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No s t a t i s t i c a l  s i g n i f i c a n c e  w a s  f o u n d  f o r  a n y  
c o r r e l a t i o n  i n  t h i s  g roup .
ft&ug 2A
F i n d i n g s  f o r  t h e  P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t  f o r  
f o u r t h  g r a d e r s  i n  Group 2 w e re  a s  f o l l o w s .  CTR c o r r e l a t e d  
w i t h  DIFR a t  a  weak n e g a t i v e  l e v e l  ( r  * - 0 . 0 9 0 8 5 ) .  CTR 
c o r r e l a t e d  w t h  CAVR a t  a  m o d e r a t e  n e g a t i v e  l e v e l  ( r  *= -  
0 .49376).  CAVR c o r r e l a t e d  w th  DIFR a t  a  m o d e r a te  p o s i t i v e  
l e v e l  ( r  = 0 . 6 9 2 1 7 ) .
S t a t i s t i c a l  s i g n i f i c a n c e  was found  f o r  t h e  p o s i t i v e  
c o r r e l a t i o n  o f  CAVR w i t h  DIFR (PR = 0 .0 0 0 4 )  a n d  f o r  t h e  
n e g a t i v e  c o r r e l a t i o n  o f  CTR w i t h  CAVR (PR -  0 .0195).
P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t s  w e r e  c o m p u t e d  f o r  
f o u r t h  g r a d e  s t u d e n t s  i n  Group 3. CTM c o r r e l a t e d  w i t h  DIFM 
a t  a  low p o s i t i v e  l e v e l  ( r  = 0.34989).  CTM c o r r e l a t e d  w i t h  
CAVM a t  a  low  p o s i t i v e  l e v e l  ( r  «* 0 . 3 2 5 5 6 ) .  CAVM c o r r e ­
l a t e d  w i t h  DIFM a t  a  weak p o s i t i v e  l e v e l  ( r  -  0.21223).
For  f o u r t h  g r a d e  s t u d e n t s  i n  Group 3 s t a t i s t i c a l  s i g ­
n i f i c a n c e  was f o u n d  f o r  CTM c o r r e l a t e d  w i t h  DIFM (PR = 
0.0046) and f o r  CTM c o r r e l a t e d  w i t h  CAVM (PR »= 0 .0076).
I n  summary# f o r  g r a d e  4 ,  s t a t i s t i c a l l y  s i g n i f i c a n t  
r e l a t i o n s h i p s  w ere  found  b e tw e e n  CTM and DIFM# and b e tw e e n  
CTM a n d  CAVM. A d d i t i o n a l l y ,  a  s i g n i f i c a n t  n e g a t i v e  r e -  
l a t i o n s h i p p  was  f o u n d  f o r  CTR a n d  CAVR a n d  a s i g n i f i c a n t  
p o s i t i v e  r e l a t i o n s h i p  was fou nd  f o r  CARV and DIFR.
121
fiLftUP l i
P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t s  w e re  c a l c u l a t e d  f o r  
a l l  f i f t h  g r a d e  s t u d e n t s  i n  G ro u p  1 .  CTR w a s  c o r r e l a t e d  
w i t h  DIFR a t  a  l e v e l  o f  no c o r r e l a t i o n  ( r  = 0 . 0 0 2 2 9 ) .  CTM 
was c o r r e l a t e d  w i t h  DIFM a t  a  m o d e r a t e  n e g a t i v e  l e v e l  (r  = 
- 0 . 3 2 5 8 0 ) .  CTR c o r r e l a t e d  w t i h  CAVR a t  a  l e v e l  o f  no 
c o r r e l a t i o n  ( r  « -0 .0 1 0 6 4 ) .  CTM c o r r e l a t e d  w i t h  CAVM a t  a 
weak p o s i t i v e  l e v e l  ( r  = 0 . 2 3 7 0 4 ) .  CAVR w a s  c o r r e l a t e d  
w i t h  DIFR a t  a  m o d e r a t e  p o s i t i v e  l e v e l  (r  = 0 .34384) .  CAVM 
was c o r r e l a t e d  w i t h  DIFM a t  a  m o d e r a t e  p o s i t i v e  l e v e l  ( r  = 
0 . 3 9 5 2 0 ) .
S t a t i s t i c a l  s i g n i f i c a n c e  was fo u n d  f o r  CTM c o r r e l a t e d  
w i t h  DIFM (PR = 0.0271) and  CAVM c o r r e l a t e d  w i t h  DIFM (PR = 
0 . 0 0 6 6 ) .
Group 2Ji
P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t s  w e re  c a l c u l a t e d  f o r  
f i f t h  g r a d e r s  i n  G ro u p  2 w i t h  t h e  f o l l o w i n g  r e s u l t s .  CTR 
w as  c o r r e l a t e d  w i t h  DIFR a t  a  w eak  n e g a t i v e  l e v e l  ( r  -  -  
0 . 0 7 6 6 0 ) .  CTR w as  c o r r e l a t e d  w i t h  CAVR a t  a  l o w  p o s i t i v e  
l e v e l  ( r  = 0 . 3 7 9 2 4 ) .  CAVR w a s  c o r r e l a t e d  w i t h  DIFR a t  a 
weak p o s i t i v e  l e v e l  ( r  = 0 .01315) .
S t a t i s t i c a l  s i g n i f i c a n c e s  w ere  fo u n d  f o r  CTR p o s i t i v e ­
l y  c o r r e l a t e d  w i t h  CAVR (PR = 0 .0511) .
15.
F i n d i n g s  o f  P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t  f o r  f i f t h  
g r a d e r s  i n  Group 3 p r o d u c e d  t h e  f o l l o w i n g .  CTM was c o r r e ­
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l a t e d  w i t h  DIFM a t  a  weak p o s i t v e  l e v e l  ( r  = 0 .20 2 42 ) .  CTM 
w as  c o r r e l a t e d  w i t h  CAVM a t  a  l o w  p o s i t i v e  l e v e l  ( r  c  
0 .38579) .  CAVM was c o r r e l a t e d  w i t h  DIFM a t  a  low  p o s i t i v e  
l e v e l  ( r  « 0 . 4 1 3 2 0 ) .
S t a t i s t i c a l  s i g n i f i c a n c e s  w e r e  f o u n d  f o r  CAVM 
c o r r e l a t e d  w i t h  DIFM (PR = 0 .0 0 1 4 )  a n d  f o r  CTM c o r r e l a t e d  
w i t h  CAVM (PR = 0 . 0 0 1 8 ) .
I n  s u m m a r y ,  f o r  g r a d e  5 ,  s t a t i s t i c a l l y  s i g n i f i c a n t  
r e l a t i o n s h i p s  w e re  f o u n d  b e tw e n  CTM and  CAVM, b e t w e e n  CAVM 
and DIFM, b e tw e e n  CTR and  CAVR, and  b e tw e e n  CTM and  DIFM.
P e a r s o n  c o r r e l a t i o n s  a r e  r e p o r t e d  on T a b l e s  F I  -  F9 .
T he  s c h e m a t a  u s e d  t o  i n t e r p r e t  P e a r s o n  c o r r e l a t i o n  
c o e f f i c i e n t s  a r e  l i s t e d  on T a b l e s  F10 and  F l l .
TABLE FI
GDIDE #1 FOR INTERPRETING 
PEARSON CORRELATION COEFFICIENT*
+ 1 .0 0  p e r f e c t  p o s i t i v e  c o r r e l a t i o n
+ 0 .8 0  s t r o n g  p o s i t i v e  c o r r e l a t i o n
+ 0 .5 0  m o d e ra te  p o s i t i v e  c o r r e l a t i o n
+ 0 .1 0  weak p o s i t i v e  c o r r e l a t i o n
0 .0 0  no r e l a t i o n s h i p
- 0 . 1 0  weak n e g a t i v e  c o r r e l a t i o n
- 0 . 5 0  m o d e ra te  n e g a t i v e  c o r r e l a t i o n
- 0 . 8 0  s t r o n g  n e g a t i v e  c o r r e l a t i o n
- 1 . 0 0  p e r f e c t  n e g a t i v e  c o r r e l a t i o n
* S o u rc e :  Hy, F e i g ,  a n d  R e g o l i ,  1 9 8 2 .
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TABLE F2
GUIDE #2 FOR INTERPRETING 
PEARSON CORRELATION COEFFICIENT*
- 0 . 9 0 TO - 1 . 0 0 VERY HIGH NEGATIVE CORRELATION
- 0 . 7 0 TO - 0 . 9 0 HIGH NEGATIVE CORRELATION
- 0 . 5 0 TO - 0 . 7 0 MODERATE * NEGATIVE CORRELATION
- 0 . 3 0 TO - 0 . 5 0 LOW NEGATIVE CORRELATION
0 .0 0 TO - 0 . 3 0 LITTLE IF  ANY NEGATIVE CORRELATION
0 .0 0 TO + 0 .3 0 LITTLE IF  ANY POSITIVE CORRELATION
+0.30 TO + 0 .5 0 LOW POSITIVE CORRELATION
+ 0 .5 0 TO + 0 .7 0 MODERATE NEGATIVE CORRELATION
+0.70 TO + 0 .9 0 HIGH POSITIVE CORRELATION
+0.90 TO + 1 .0 0 VERY HIGH POSITIVE CORRELATION
* S o u r c e :  H i n k l e ,  W ie rsm an ,  and J u r s ,  1983.
TABLE F3
CAT*
CAYH
c n
cm
PEARSON CORRELATION COEFFICIENT FOR CROUP 13
Paaraoa C orrelation Coefficient/Prob > :R: Under RO: RRO * 0 / Number of ObaarTationa
s i n Dirt PCAINH FGAIKR CAVR com cm
-0.40917 -0.11204 -0.43016 -0.25535
0.1292 0.6009 0.1023 0.3503
IS 15 15 15
-0.32603 -0.33061 -0.35631 -0.30692 0.30402
0.2170 0.2200 0.1755 0.1542 0.2706
16 IS 16 IS 15
0.34965 0.23643 0.35079 0.27776 -0.52606 0.15254
0.2014 0.3962 0.1091 0.3162 0.0436 0.5073
15 15 15 15 15 15
-0.10136 -0.17469 -0.12307 -0.21600 0.53056 0.24369 -0.27439
0.6069 0.5335 0.6476 0.4377 0.0303 0.3631 0.3223
16 15 16 IS 15 16 15
cm
1.00000
0.0000
16
M
to
in
TABLE F4
PKA130B CORRSUTIOB COfmCIWT rOR CROUP 14
F tw am  C orrelation  C oefficient/Prob > R : Under BO: RBO ■ 0 / B uber of Obaervationa
s i n Bint pcRim P6MIR c m c m CTR
a n -0.01(41 0.40512 -0.05906 0.37360
0.9210 0.0095 0.7210 0.0175
39 40 39 40
c m -0.1727J 0.30921 -0.19221 0.29002 0.43286
0.2930 0.0522 0.2411 0.0610 0.0053
39 40 39 40 40
CTR 0.19294 -0.22900 0.19909 -0.23501 -0.33056 -0.20703
0.2392 0.1552 0.2243 0.1441 0.0372 0.1901
39 40 39 40 40 40
cm -0.21114 -0.20303 -0.17373 -0.27560 0.06574 0.17422 0.02476
0.1969 0.0760 0.2902 0.0052 0.6869 0.2823 0.8794
39 40 39 40 40 40 40
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TABLE F5
PEMSOM COMKUTIOM COtmCIEMT POt GROOP IS
P n rto a  C orralatioa C oeffic ien t/ Prob > It : Under BO : MO -  0 / Bobber of O beerritioaa
BIPM D in PC AIBB pcAin c m c m CTt CTM
c m 0.13554 0.34384 0.13156 0.33729
0.3691 0.0180 0.3835 0.0204
46 47 46 47
c m 0.39520 0.36044 0.37739 0.38302 0.51335
0.0066 0.0083 0.0097 0.0079 0.0002
46 47 46 47 47
CTt -0.12310 0.00229 -0.12823 -0.00030 -0.01064 -0.08725
0.4124 0.9878 0.3957 0.9984 0.9434 0.5596
46 47 46 47 47 47
CTM -0.32SI0 0.05510 -0.33703 0.06316 0.26063 0.23704 0.12821 1.00000
0.0271 0.7130 0.0220 0.6732 0.0768 0.1087 0.3904 0.0000
46 47 46 47 47 47 47 47
127
TABLE F6
PEARSOR CORRELATION COEFFICIENT FOR GROUP 23
Pearson Correlation Coefficient / Prob > : R : Under : Rho » 0 / Humber of Observations
DIFR PGAIHR CAVR CTR
CAVR 0.13205
0.8324
5
0.13073
0.8340
5
CTR 0.57843
0.3069
0.58822
0.2968
-0.20891
0.7360
1.00000
0.0000
TABLE F7
PEARSON CORRELATION COEFFICIENT FOR GROUP 24
Pearson Correlation C oefficient /  Prob > : R : Under HO : RBO * 0 /  Number of Observations
DIFR PGA1N R CAVR CTR
CAVR 0.69217
0.0004
22
0.65182
0.0010
22
CTR -0.09085 -0.05886 -0.49376 1.00000
0.6876 0.7947 0.0195 0.0000
22 22 22 22
toVO
TABLE F8
PEAR50N CORRELATION COEFFICIENT FOR GROUP 25
Pearion Correlation Coefficient / Prob > : R : Under HO : RHO » 0 / Number of Observations
DIFR PGAINR CAVR CTR
CAVR 0.01315 0.02219
0.9492 0.9143
26 26
CTR -0.07660 -0.08012 0.37924 1.00000
0.7100 0.6972 0.0511 0.0000
TABLE F9
PEARSON CORRELATION COEFFICIENT FOR GROUP 33
Pearaon Correlation Coefficient / Prob > : R : Under HO : RHO > 0 / limber of Observations
DIFM PGAINM CAVM CTM
CAVM 0.40726 0.37711
0.0001 0.0004
83 83
CTM 0.26508 0.25551 0.15452 1.00000
0.0154 0.0197 0.1506 0.0000
TABLE F10
FEARSOR CORRELATION COEFFICIENT FOR GROUP 34
Pearson Correlation Coefficent /  Prob > : R : Under HO : RHO ■ 0 /  Ruber of Observation*
DIFR PGAIHH CATH CTR
CAT! 0.21223 0.18118
0.0923 0.1519 ■
64 64 .
CTR 0.34989 0.34553 0.32556 1.00000
0.0046 0.0052 0.0076 0.0000
64 64 66 66
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TABLE P l l
PEARSON CORRELATION COEFFICIENT FOR GROUP 35
Pearson Correlation C oefficient /  Prob >: R: Under HO:RHO * 0 /  Number of Observations
DIFH PGAINM CAVM CTM
CAVM 0.41320
0.0014
57
0.39176
0.0026
57
CTM 0.20242
0.1310
0.19400
0.1482
0.38579
0.0018
1.00000
0.0000
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